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SUMMARY

This study had as its purpose the investigation of the motion
variable upon the learning of cognitive information. Tb accomg1Uh
this, yisual pictorial presentations were.made under three different
motion and still picture conditions.

Objectives

The study had as its overall objective the determination of the
appropriateness of motion in communicating cognitive information. The
specific objectives studied were:

1. To determine the camparative effectiveness of three visual
presentation modes--motion pictures, sequenced still pictures simulat-
ing movement, and single still pictures showing the principal points
of the action--as related to:

a. SUbject matter content areas.

b. Instructional objectives being served.

c. Characteristics of the learner.

2. To determine the relatianships between performance on the
different modes of visual presentation and attitude toward the stimulus
presentation.

Procedure

Three parallel experiments were conducted, eadh in a different
subject matter area (science, motor skills, social studies), and eadh
designed to meet three different instructional objectives (knowledge
of specific facts, serial ordering, learning concepts). Three stimulus
sequences were designed for eadh content/objectives combination, com-
prising a total of 9 sequences for each experiment and 27 for the total
study. Each sequence was presented as a motion picture, as sequenced
still pictures, or as single still pictures, making a total of 81 ex-
perimental treatments. SUbjects were 582 fifth and sixth grade stu-
dents, assigned at random to the experimental treatments. Performance
was tested by means of objective tests given after the exposure to eadh
of the treatments. Qualitative reactions of the sUbjects were obtained
to eadh of the treatment modes. Analysis of results was by analysis of
variance, t-test comparisons, and correlation analysis.
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Results and Conclusions

The results and conclusions are summarized for the major com-

parisons, the learner characteristics, and the qualitative reactions:

1. The motion picture mode of visual presentation was superior

to the sequenced and still picture modes for seven of ten stimulus se-

quences, this superiority prevailing regardless of grade level, sex,

mental ability, subject matter content, or instructional objective.

2. There were no practical differences in the effectiveness

of the two still picture modes of visual presentation.

3. Concept learning appeared to be less saject to influence

by the mode of visual presentation than either learning of specific

facts or serial ordering.

4 Serial ordering of the content seemed ti) be most suscepti-

ble to influence by the motion picture mode.

5. The mode of visual presentation seemed to have the least

influence upon performance in presenting specific facts in science and

concepts in motor skill content.

6. There appeared to be no relationships between the sex or

mental ability level of the subjects and. their performance under dif-

ferent experimental conditions.

7. Subjective attitude toward the mode of visual presentation

was not a factor in learning the content.
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CHAPTER I

INTRODUMION

This exploratory study was directed toward an investigation of

various facets of the motion variable as it operated in the presenta-

tion of visual instructianal media. The systematic investigation of

specific design factors ta instructional media has been largely ne-

glected, particularly as these factors relate to the unique Character-

istics of the content being presented, the instructional objectives

being servedl and the learners being taught.

To the instructional motion picture film has been attributed

certain qualities that have not been subjected to critical analysis

and research. These center around the property of "motionl" and over-

generalized alaims for the appropriateness of the motion picture film

have been made because it possesses this partiaular Characteristic.

let no extensive study has been made to determine under what condi-

tions the depiction of "motion" is indicated in the design or selection

of instructional materials as an enhancement to learning. The need

for this action is becoming increasingly important, however, as we

move toward the development of systems of instruction in which an inte-

grated array of instructional materials are combined to produce the

optimum mix of instructional media to accompliSh specified instruction-.

al tasks. It was to the investigation of this problem that the study

vas directed.

The Problem

This study had as its purpose the exploratory investigation of

'motion" as a variable in the presentation of visual instructional ma-

terial to intermediate grade students. To accomplish this purpose,

visual stimuli were designed to present material having different con-

tent characteristics and meeting different instructional objectives.

The stimulus content was designed in three different visual'presenta-

tion modes--motion, picture, sequenced still pictures, and non-se-

quenced single still pictures--in order to study the continuum of mo-

tion from full motion to still presentation.

Specifically, three parallel experiments were conductedl eadh

utilizing nine separate experimental stimuli from three different sUb-

jeat matter content areas: science, motor skills, and social studies.

Each content area experiment consisted of three separate stimuli tested

for the learning of three instructional objectfves: learning specific
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facts, learning the serial order, and learning concepts. Each experi-

mental stimulus was presented. to both fifth and sixth grade students by

means of one of the three visual presentation modes: motion picture,

sequenced still pictures, and single still pictures. SUbjects were

tested both for cognitive learning of the content presented and atti-

tude taward each of the stimulus presentations.

The study had as its overall objective the determination of the

appropriateness of motion in communicating the information in the dif-

ferent subject matter content areas and for the different instruction-

al objectives. The specific objectives studied were:

1. To determine the effectiveness of using different modes of

visual presentation: motion pictures, sequenced still pictures simulat-

ing movement, and single still pictures shaving the principal points

in the action.

2. To determine what relationships exist, if any, between the

mode of visual presentation and selected learner characteristics for

different sUbject matter content and for material lased to meet differ-

ent instructional dbjectives.

3. To determine the relationships between performance on the

different modes of visual presentation and attitude toward the stimu-

lus presentation.

Review of Rolated. Research

The researdh related to the objectives of this study will be

reviewed under five general categories: the motion variale, the cm-

parative effectiveness of motion versus still visual presentation,

the relationShips of visual presentation form to the learning of tasks

meeting different instructional objectives: the relationShips of visual

presentation form to the learning of different sUbject matter contents,

and the relationships of the characteristics of the learners to learn-

ing from different kinds of visual presentation.

The bbtion Variable

Although many advantages have been attributed. to the motion

picture film as a channel for instruction, no intensive study has been

made to determine the particular conditions under which the depiction

of motion enhances learning. The study of motion as a phenomenon has

beea the domain of the experimental psydhologists concerned with visual

perception (Gibson, 1950; Michotte, 1946; Vernm, 1952), and the study

of motion as an art form has been the domain of the film theorists

(Eisenstein, 19)4.2, 1949; Spottiswoode, 1950; Ainheim, 1954).



The extent of audiovisual educators' interest in motion as

sudh is typified by Dale's (1954) claim that motion pictures have value

in that they can, among other things, "present certain meanings in-

volving motion"; and Brown, Lewis and Harcleroad's (1959) attribution

of special educational advantage to the film because it can "compel

attention through the use of motion" and provide a "continuity of ac-

tion." True though these characteristics may be, they add little of

value to our knowledge of the motion variable in instruction or to the

use of motion visual presentation, as contrasted to the use of still

presentations) in the design of instructional media.

Some attempts have been made over the years to develop a taxon-

omy of motion characteristics as they pertain to instructional films.

H. Y. lAcClusk:. (1924) made an analytical study of the content of educa-

tional films. He analyzed 96 silent films and classified them by the

proportions of their contents comprising action, still., or subtitle ma-

terial. Alt-sugh informative as to the large proportion of the educa-

tional films of the time containing non-motion content (45.4)4 the

study contributes little to the development of a film taxonomy. The

first concerted attempt to analyze the elements in an educational film

was made by O'Connor (1950). He singled out 13 characteristics of

word-usage and statement composition in the audio narration and 8

characteristics of visual representation. The visual characteristics

were: scenes reproducing a visual experience, scenes contriving a

visual experience, scenes symbolizing a visual experience, scenes pre-

senting a familiar visual experience, repeated scenes, scenes of human

activity, dramatic rating, and nudber of scenes. It may be observed

that only two of these visual dharacteristics--scenes of human activ-

ity and dramatic rating--sUbsumed same aspects of motion, and that the

others could include motion or not.

Vetter (1959) recognized two principal kinds of motion capable

of being accurately and realistically reconstructed by the film medium:

"(1) motion-perspective which is accomplished through camera motion,

ultimately observer motion, with relations to a fixed field-of-view,

and (2) objective movement which entails the photographing of moveLent

of objects within a field-of-view." He asserted that motion-perspec-

tive wus valuable in demonstrating spatial relationships and that ob-

jective-movement was useful in enabling the observer to perceive real

istically that which is animate within a given field. Vetter further

noted that there seemed to be four primary motion-objectives for which

these two kinds of motion portrayal were employed in film communica-

tion: "(1) to heighten realism, (2) to clarify spatial relationships,

(3) to depict action and interaction of objects, people, and events,

and (4) to alter velocity of observation in order to give meaning to

that which transpires too slowly or too rapidly to be otherwise compre-

hensible." Using a panel of teadhers making sUbjective judgments of

the motion-relevancy of three elementary and three secondary science

and social studies films, Vetter concluded that less than half of the

total footage contained ia instructional films depicts motion sigaifi-

cantly contributing to desired learning and that a significant rela-

tionahip exists between the relative teaching effectiveness of a given
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film and the mean notion-relevancy estimated for the film *when the film

was compared (subjectively) with Some generalized and hypothetical

"still" presentation of the ..ame content. This study presents little

of value in understanding motion as a variable in learning fram films.

The two types of motion Vetter identifies--motion perspective and ob-

jective movement--are too broad to be useful in Characterizing the mo-

tion variable.

Motion Versus Still
Visual Presentation

Little analytical researdh has been conducted in which the ef-

fectiveness of motion picture presentation has been compared with still

pictorial presentation" either static (as in the projected frane of a

slide or filmstrip) or sequenced (in whidh successive stills simulate

motion). The largest number of studies have been evaluative in the

sense that they compared the overall effectiveness of motion pictures

and still filmstrips or slides. These evaluative studies were re-

ported in detail by Allen (1960) and showed, in general, that still

presentations were about as effective as motion pictures in teaching

factual information. Several of the more analytical studies are re-

viewed below.

The most directly related study was made by Roshal (1961), in

which a comparison of knot-tying performance by Naval trainees was

made when the instruction was presented by motion pictures and by se-

quences of still pictures. The evidence significantly favored, the mo-

tion picture mode, suggesting the importance of motion in portraying

actions possessing continuous changes in cues. 1 study of moving

("animated") versus static transparencies in verp,.... instruction on

weapons, Silverman (1958) found no significant differences between the

two methods when measured by verbal tests, but a significant superior-

ity for the motion mode when measured by performance tests.

Hovland, Lumsdaine and Sheffield (1949) compared the effective-

ness of a motion picture and a filmstrip teaching map reading to Army

trainees and found no overall differences in achievement. However,

when they measured the effectiveness of the two presentation modes in

showing the measuring of contour intervall in which the motion picture

used a "moving viewpoint (from horizontal to vertical) to show how dif-

ferences in elevation of terrain are projected onto a map in the form

of contour lines," the film was significantly more effective than the

still filnmtrip (614 to 46%). The researchers hypothesized that "the

large effect of the motion picture appears to te due to the fact that

in a movie the object being photographed can remain still while the

angle from which it is vlewed is progressively altered" and that "Where

familiarity with three-dimensional spatial relationships is important

in learning the material, movies have an inherent advantage that cannot

easily be equalled by filmstrips." In reporting the results of this

study in their consideration of the psycholinguistics of cinema, Pry-

luck and Snow (1967) speculated that an equally reasaaable explanation
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for these effects would be that the depicted movement facilitated for

the subjects the process of "cognitive transformation" in the sense

that Guilford used it. Guilford (1967) defined transformations as

"changes of various kinds, of existing or known information in its

attributes, meaning, role, or use" and included among the most common

transformations in figaral information "dhanges in sensory qualities

and quantities, in location (movement), and in arrangement of parts."

Little researdh has been done on the representation or simula-

tion of motion in still pictures. Lumsdaine (1963) reported an unpub-

lished study by Smith and Resnick (1953) shaving that "untrained ob-

servers were able (1) to differentiate fairly reliably between live

drawings of human figures excerpted from a motion sequence and those

where the figure was not moving, and (2) to judge speed of motion with

some reliability, but with only fair accuracy."

Relationships of Media

to Instructional Obijectives

There is as yet no firmly established set of rules, guidelines,

or principles for the selection of appropriate instructional media to

meet specified instructional objectives, and there is little experi-

mental evidence to point the way for the making of instructional deci-

sions. At the same time, a number of attempts are being made to develop

a taxonomy of instructional media in relation to the accompliShment of

various learning tasks and with various kinds of learners.

Miller (1956) classified behavior into six categories of tasks:

perceiving, recalling procedures, recalling nomenclature, interpreting,

making logical inferences, and performing manual operations. Bloom

and Others (1956) developed a taxonomy of educational objectives cate-

gorized into three major domains: cognitive, affective, and psydhomotor.

The cognitive domain wss then sUbdivided into the knowledge, comprehen-

sion, application, analysis, synthesis, and evaluation objectives.

Gagneand Bolles (1959) proposed four kinds of tasks having their own

peculiar conditions for learning efficiency: identification, following

procedures, concept using, and motor skills. Parker and. Downs (1961)

advanced six military training objectives: learning identifications,

learning perceptual discriminations, understanding principles and rela-

tionships: learning procedural sequences, making decisions, and per-

forming perceptual-motor acts.

Later:, Gaga4 (1962) classified behavior into sensing, identify-

ing, and interpreting categories. In his book on the conditions of

learnIng, Gagnd (1965) identified eight types of learningsignal,

stimulus-response, chaining, verbal association, multiple-discrimina-

tion, concept, principle, and problem solving--and eight functions of

the instructional situation that must be performed by its components--

presenting the stimulus, directing attention, providing a model of ex-

pected performance, furnishing external prompts, guiding thinking, in-

7



ducing transfer, assessing attainments, and providing feedback.

Several attempts have been made to assign specific media to the
accomplishment of the different instructional objectives. Parker and
Downs (1961) considered the appropriateness of five different classes
of training media for the accomplishment of six different military
training objectives. The five classes of training mediasimulators,
training devices, training aids, teaching madhines or automated train
ing systems, and. training parts--set forth by Parker and. Downs are dif-
ferentiated by their physical Characteristics as bieces of equipment
rather than by their perceptual or psychological attributes. As a re-
sult, this classification scheme for media application has little rele-
vance to the present study. Gagne (1965) made a more determined effort
to relate selected media to the component functions of the instruction-
al situations and. rated each of the mediaobjects, demonstrations,
oral communication, printed., still pictUres, moving pictures, sound
movies, and teadhing machines--as to its ability to perform eadh func-
tion. Allen (1967) also attempted to rate a nutber of common instruc-
tional media types in relation to six learning objectives: learning
factual informatian, learning visual identifications, learning princi-
ples, concepts and rules, learning procedures, performing skilled per-
ceptual-motor acts, and developing desirable attitudes, opinions and
motivations. The most intensive effort to bring together -wiaat is

known about media characteristic5 and effectiveness as related to
types of learning in the preparation of actual instructional units was
made by Briggs and Others (1967). They set forth a step-by-step pr0-
cedure for dhoosing appropriate media. As yet, however, little evi-
dence is available to help us nnke the right media decisions. The
present study is one of the first of its kind to attempt some investi-
gation in depth of the relationShips of different media to defined, in-.
structional objectives.

Relationships of Media to
Subject Matter Content

The evidence from previous research supports the conclusion
that visual materials, motion picture and still, can make significant
contributions to cognitive learning regardless of the subject matter
content. However, no research results are available that show differ-
ential effects of various types of visual presentations for the dif-
ferent sUbject matter areas.

Relationships of Media to
Learner Characteristics

There is little evidence beartrg directly on the question of
media-learner relationships. Although sone past research attention has
been given to the relationships of mental ability to learning fram
different kinds of instructional media (Hoban and van Ormer, 1950;
Allen, 1960), little study-has been made of the relationships of various

8



learner characteristics to more specific design Characteristics of the

media or to the instructional objective for which the communication is

employed.

Allen, Filep and Cooney (1967), using a battery of tests based

on Guilford's (1967) structure-of-intellect model an& selected to meas-

ure "figural" ability, found no apparent relationShip between the sub-

jects' "figural" aptitude and the learning of content having different

kinds of visual, audio, structural, or content inherency characteris-

tics. Using a similar battery of tests, Allen and Daehling (1968)

found no relationanips to these structure-of-intellect factors and the

mode of visual presentation of still pictorial material characterized

as being figural, syMbolic, or semantie in content and form of presen-

tation. Similarly, Gagne and Gropper (1964) had examined individual

differences of eighth graders in learning fram visual and verbal pres-

entations and found no correlations between spatial aptitude and learn-

ing with pictorial representation. Although the above-cited studies

relate to intellectual factors not considered in the present study,

they do point out the relationahip of one aspect of mental ability to

the form of medium used.

There is evidence from a number of studies, as reported by

Allen (1960), that students of high intelligence usually learn more

from visual presentations than those of medium or low intelligence.

In addition, in many cases, those of lower intelligence appear to make

a greater increment in learning when exposed to visual rather than

verbal stimuli. In a recent study, Gropper (1966) found a significant

relationship between IQ an d. mode of presentation, the higher ability

sUbject profiting more from the verbal presentation of science concepts

and principles than from the visual presentation and the lower ability

subjects profiting more fram the visual presentation. The only study

known to the researdhers that compared learning from motion and still

pictorial presentations for groups with different learner characteris-

tics was that made by-Allen, Cooney and Weintraub (1968). They found

no differences in criterion achievement between motion and still pres-

entation for either high and low non-language IQ or for high and low

vocabulary ability groups. In each case, however, the higher ability

groups performed at a significantly higher level than the lower ability

groups.
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CHAPTER II

METHOD AND PROCEDURES

Controlled experimentation IsTas used to assess the effects of

the motion variable upon the learning of cognitive information in dif-
ferent content areas and. used. for meeting different instructional ob-

jectives.

Experimental Design and. Method.

Experimental Desi&n.

The d.esign of the study called for the development of the 81
experimental treatments described, below, the administration of these
treatments to experimental subjects under controlled conditions, the
testing of the performance of the subjects by means of posttests of in-
formation given immediately following exposure to the stimulus materi-
als, and. the comparison of the performance data by means of appropriate
statistical techniques.

Three parallel experiments, consisting of nine separate instruc-
tional sequences each, were cond.ucted., and. involved different subject
matter content: science, motor skills, and social studies. In each
experiment, three of the instructional sequences were designed to n3eet
each of three instructional objectives: knowledge of specific facts1
serial ordering, and learning of concepts. All 27 of these instruc-
tional sequences were produced in three alternate visual presentation
modes: motion picture, sequenced. still pictures, and single still pic-

tures. The model for the study is graphically displayed in Figure 1.

Subjects were 582 fifth and. sixth grade students from the Bell-

flower Unified School District (California), assigned at random to the

different instru.ctional treatments.

Comparisons of the performance on each of the instructional se-
quences were made by one-way analysis of variance technique for the
total perfornimice scores and for each of the performance test items.
In ad.d.ition, comparisons of performance were made separately for the
high and. low mental ability groups and for boys and. girls. Qualitative

reactions of the subjects to the treatment modes were also obtained and

correlated. with performance test scores.

/0/11



V
ISU

A
L

 PR
E

SE
N

T
A

T
IO

N
M

O
D

E
S



A posttest-only design without a control group was used, becalase

the study was testing hypotheses concerning which of several treatments

produced the greater effects and was not concerned with the question of

whether the treatments were more effective than no treatment at all.

Experimental Variables

Vlsual Presentation Modes. Three different methods of present-

ing the visual instructional stimulus materials were compared:

1. Motion Picture in which silent sequences of live motion

picture photography and animated graphics were presented in full contin:-

uous motion. These sequences were selected from 8mm silent single con-

cept films and were edited to eliminate non-essential shots and verbal

material. Presentation to subjects was made by means of a motion pic-

ture projector.

2. Se uenced Still Pictures in which the content of the motion

pictures films were sampled at frequent intervals in order to simulate

motion and to serve as a transitional mode between full motion and the

single still pictures. The sampling varied according to the amount of

motion inherency in the original motion picture sequences. Where there

was a great deal of motion, sampling was frequent (sometimes faster than

one frame per second), but when motion was minimal, the sampling time

was decreased accordingly. Presentation to subjects was made by means

of an automatic filmstrip projector.

3. Still Pictures, in Which the content of the motion pictuxe

films were sampled only at key visual points. A new still picture was

chosen each time a completely new visual image was presented or the

gross change within a shot required additional pictures to comprehend

the basic changes taking place. This mode was comparable to still slide

or filmstrip projection. Presentation to subjects was by means of a

slide projector.

Subactlgatter Content. Three different subject matter content

areas were selected, eadh comprising the sUbstance of separate experi-

ments:

1. fslais.2,1 in *which subject matter was selected that gave a

cross section of the scientific field. The content included instruc-

tional sequences on nuclear reactions, cell growth, learning of con-

tours in geography, plant growth, filtering of solids from liquids, the

oscillation of a suspension bridge, work done by steam, the formation

of dome and volcanic mountains, and the scientific principles applied

in centrifugal force.

2. ntsIEJDELa, in which subject matter from the motor skill

area was selected for the purpose of cognitive learning (not motor

13



skill performance). The content included instructional sequences on

tumbling, slide and motion picture projector threading and adjustment,

the shot put, the making of clay beads, acrobatic work on the trampo-

line, the capture of different gestures by drawing, and the making of

expertnental paintings.

3. Social Studies, in which subject matter from the social

studies area was selected. The content included instructional sequences

on irrigation in Egypt, the African city and village, the floating mar-

kets of Thailand, banana and copra harvesting, luMbering, contrasts of

Eastern Europe with Middle America, and transportation in India.

Instructional Objectives. Three different instructional objec-

tives mere selected for testing within each subject matter content

area:

1. Knowledge of Specific Facts, in which the subjects were

asked to recall specific information sudh as number, amount, and iden-

tification of visuals presented.

2. Serial Ordering, in which the subjects were required to

serially organize into the proper step-by-step order objects, events,

and procedures. This was daae by indicating Whidh came first, second,

third, and so forth. This was the type of knowledge needed in being

ab15: to perform procedural acts.

3. L-1:_xi_gCear,on in which the subjects were required to

abstract the principles or generalizations within a presentation.

Learner Variables

The above three experimental varidbles were studied in relation

to the following learner variables:

Mental Ability, or the intellectual factors as measured by

standardized tests of mental maturity and categorized for the purposes

of this stwdy as High (above the mean) and Low (belay the mean).

Sex, in which the population was stibdivided into boys and girls

for separate analysis.

Experimental Population

The total experimental population consisted of 582 subjects

drawn from four elementary schools in the Bellflower Unified Sdhool

District (California). There were 248 fifth grade subjects (106 male

and 142 female) and 334 sixth grade stibjects (175 male and 159 female)

used in the study. The subjects used comprised the total fifth and



sixth grade populations of these sdhools, with those students elimi-

nated mho were below fourth grade in reading ability or for whom there

was no standardized test data available.

The subjects were distributed to the experimental treatments

in each of the schools and for each sex separately by using a table of

random nuMbers. Analyses of variance were performed to determine if

the distribution of the subjects to the experimental treatments, based

on Verbal SCAT scores for the fifth grade subjects and Verbal Lorge-

Thorndike scores for the sixth grade subjects, had been random. The

mean scores, standard deviations, and homogeneity of the means for

these comparisons are presented in Table 1. The F values of the six

analyses of variance (3 subject matter areas x 2 grade levels) were not

statistically significant at the .05 level, confirming the Validity of

the randomization procedure and attest,ing to the comparability of' the

treatment groups on the learner characteristics meapured.

Stimulus Materials ,

A, total of 81 separate experimental treatments were produced

in accordance with the requirements of the variables being studied.

One-third, or 27 treatments were produced in motion picture form, one-

third in sequenced still picture form, and one-third in still picture

form. All treatment versions mere designed to be presented without

accompanying sound. Selected examples of these treatments are pre-

sented in Chapter III, Figures .2 through 10.

The topics utilized for the experimental treatments net several

requirements: (1) The content had to be comprehensible to the sUbjects

yet provide sufficiently novel information to minimize effects of

prior knowledge and to permit the construction of a range of test

items; (2) the visual elements had to contain all essential informa-

tion, because they were presented silently in order to control for

the possible interactive effects of audio accompaniment; (3) the con-

tent had. to be presented within a short period of time; and (4) the

material selected had to contain a sufficiently high motion inherency

to allow for comparisons of tbe motion and still presentation effects.

The selection of the sUbject matter to be used in the study

and the preparation of the experimental stimulus materials followed

the development of a oreliminary taxonomy of sUbject matter content/

instructional objectives relationahips.

Development of the Preliminary
Content/Obje ct ive s Taxonomy

After intensive review of the research and the viewing of 368

instructional films, a preliminary working taxonomy of subject matter

15



TABIE 3.

MEAN SCORES) STANDARD IEVIATIONS) AND HOMOGENEITY OF MEANS

FOR VERBAL =CAL ABILITy* SCOPES

(Analysis of Variance)

Science Motor Skills Social Studies

I a N 7 a N 37 a

FIFTH GRADE

Motion Picture 27 57.000 19.882 29 55.897 22.563 33 59.515 20.942

Sequenced 22 52.682 16.726 31 54.645 18.400 28 57.000 20.020

Still 19 60.000 21.429 28 53.286 22.423 31 57.065 18.406

SIXTH GRADE

Motion Picture 37 100.784 14.125 41 102.732 14.367 33 100.636 14.635

Sequenced 39 101.410 12.182 37 99.432 12.872 38 103.632 11.481

still 37 99.189 12.101 36 106.000 11.519 36 102.000 11.374

df SS MS F Prob.

FIFTH GRADE

2

65

559.992

24418.773

279.996

375.673

.745 NS
Science

Between Means

Within Groups

Total 67 24978.765

Motor Skills

2

85

97.124

37987.501

48.562

446.912

.109
Between Means

Within Groups

Total 87 38084.625

Concepts

2

89

130.354

35020.113

65.177

393.484

.166 NS
Between Means

Within Groups

Total 91 35150.467

SIXTH GRADE

2

110

98.813

18093.382

49.406

164.489

.300 NS
Science

Between Means

Within Groups

Total 112 18192.195

Motor Skills

2

111

787.125

18865.130

393.562

169.956

2.316 NS
Between Means

Within Groups

Total 113 19652.254

Concepts

2

104

159.821

16258.478

79.910

156.332

.511 NS
Between Means

Within Groups

Total 106 16418.299

*Mental ability was measured by the SCAT for fifth grade groups and the

Lorge-Thorndike for the sixth grade groups.
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content/instructional objectives relationships was devised. This ten-

tative taxonomy served as a working model for the structuring of the

experimental treatments.

The three subject matter content area identified for study--

science, motor skills, and social studiesseemed to represent three

content areas that were important in elementary school instruction and

for which a large range of existing motion pictures were available.

Although the selection of the subject matter areas was arbitrary, and

could well have substituted other subject matters for those chosen,

the three subject matter areas did provide a source of content that

could be studied in interaction with the instructional objectives that

were selected. It should be noted that the different subject matters

available for study is large and that a selection needed to be made

for this study.

The three instructional objectives identified for study--know-

ledge of specific facts, serial ordering and learning concepts--appeared

to be consist,ent with the types of tasks and objectives reviewed in

Chapter I. Again, the objectives studied were not all inclusive, but

were selected from a range of possibilities. They did, however, repre-

sent instructionally important tasks or learning behaviors that might

be expected to interact both with subject matter content and the visual

mode employed to present them to learners.

Subject Matter

With the decision made to utilize subject matter in the science,

motor skill, and social studies areas, curriculum guides were examined

to determine specific topics studied in the elementary grades. It was

necessary to select material that was unfamiliar to the intermediate

grade students but within their range of comprehension. The material

selected also needed to be available to 8mm film form. After extensive

previewing of materials, commercially-produced films were selected to

be used in the experiment. These films are listed in Appendix A.

Experimental Materials Production

The experimental visual stimulus materials were presented as

single frame 2" x 2" transparency slides, 35mm filmstrips, and 8mm mo-

tion picture films. All three presentations had approximately the

same aspect ratio, providing equivalent amounts of visual information.

All materials were produced in color.

Motion Picture Films. The motion picture film treatments *were

edited from commercial 8mm cartridged release prints. Numerous shots

were cut dawn or removed if they were judged to be non-essential to

the film's basic message. Both the test validation and the final ex-
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perimental presentations were made using normal reel-to-reel motion pic-

ture projectors with blank leader separating the different film se-

quences.

Filmstrips and Slides. The filmstrips and slides were produced

by copying separate frames of the final motion picture version. A

front projection system for duplicating from the motion pictures to the

filmstrips and slides was selected as a compromise between ease of ope-

ration and quality of reproduction. A Technicolor 800 Projector was

fastened to the base of a copystand table, with an Olympus FT single-

frame still camera mounted rigidly to the stand just above and in front

of the projector. The image was projected onto a high gloss paper and

photographed from this screen. Kodachrome IIA Professional color film

was mounted in 2" x 2" slide holders for the slide versions or left un-

mounted for the filmstrip versions. When more than 72 frames in the

filmstrip were required, transparent mylar splices joined the filmstrip

segments together. There was some loss in technical quality for the

filmstrips and slides resulting from the copying process.

Instrumentation

The experimental stimulus materials were presented on motion

picture, filmstrip, and slide projectors with control of the timing and

advance made by a pulse track on a control tape recorder unit. Mbtion

pictures were projected with 8mm Kodak M95 Projectors, a zoom lens pro-

viding a means for matching image size to that of the still film projec-

tors. Slides were projected with standard Kodak Carousel Mbdel 500 slide

projectors. Then projectors also had zoom lenses to adjust the picture

area size. Filmstrips were projected with Kalart-Arictor Model PS65

filmstrip projectors, capable of projecting at rates as high as five

frames per second. Front surfaced mirrors were used to correct an image

reversal caused by the copystand arrangement used in producing the film-

strips. Light levels for all tbree kinds of projectors were equalized

by the use of appropriate projection lamps.

The slide and filmstrip projectors were controlled by a Cousino

Model R-7320 Repeater Tape unit. Tapes were coded to activate the

slide and filmstrip changes so as to conform to the exact times of com-

parable scenes in the motion picture treatments. A switching box was

designed to switch power and control pulses to each of the projectors.

The three projectors, control tape mcorder, and the switching

box were clustered in a two-tier stand at the rear of the rooms.

Measuring Instruments

Performance Tests

A total of 27 performance tests were prepared, one for each
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stimulus sequence. The tests are presented in Appendix B. The per-

formance tests consisted of verbal and graphic items employing multiple-

choice) true-false) completion fill-in, and ordering questions. The

science test consisted of 70 items) the motor skill test of 79 items,

and the social studies test of 88 items.

All test items were developed through a tryout-revise-tryout-

revise cycle. The first validation field test followed the presenta-

tion of the final versions of the motion picture treatments. Fifth and

sixth grade students from the same school district; who were not mem-

bers of the experimental population) participated in the field test.

The students in each school were divided into two groups, one group

being tested on 14 of the versions and the other group on 13 of the

versions. During this phase, patterns of response to stimulus materials)

time to complete the programs, and student acceptance of the content

were also analyzed. Student performance to the tests were analyzed on

a Honeywell 800 computer) using phi and biserial programs provided by

the Testing Bureau of the University of Southern California. Revisions

were made in the tests on the basis of the first validation test and

then tried out again with a second sample of the population under the

same conditions. Finally) minor revisions were made as a result of the

second tryout before the tests were reproduced in final form.

The reliabilities of the performance tests were separately com-

puted for the two groups in each of the tryouts through the use of Kuder-

Richardson Formula #20. In the first tryoUt, the reliability for one

group was .79 and for the other group: .71 The mean score vas 70.4 of

a possfble 141 points for the first group and 48.7 of a possible 111

points for the second group. On the second tryout after the revision

of the tests, the reliability for the first group was raised to .90

with a mean score of 84.6 of a possible 149 points. For the second

group the reliability was raised to .83 with a mean score of 72.7 of a

possible 118 points. During the second validation tryout a control

group of sUbjects who took only the tests and saw none of the films was

used. The reliability for this control group vas .75 with a mean of

56.8 for the first group and a reliability of .76 with a mean of 53.7

for the second group.

Mental Ability and Achievement Tests

The mental ability of the fifth grade subjects was measured by

the Verbal Battery of the Sdhool and College Ability Tests (Educational

Testing Service) 1957), and the sixth grade subjects by the Verbal Bat-

tery (Level D) Form 1) of the Lorge-Thorndike Intelligence Tests (1964).

Scores on the Word Meaning and Paragraph Meaning sections of

The Sequential Tests of Educational Progress (Educational Testing Ser-

vice, 1963) were used to measure verbal achievement in the fifth grade

and similar scores on the Intermediate II Battery of the Stanford

Achievement Test (Kelley and Others) 1964) -were used to measure language

ability in the sixth grade.
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Attitude Toward Presentation

A five-point student reaction scale (ranging from "very good"

to "very bad") was constructed to elicit relative ratings of student

reactions to each of the stimulus presentations. This scale preceded

the questions for each presentation, and students wore instructed to re-

act to the mode in which the material was presented rather than to the

actual content.

Conduct of the Exmeriments

Schedules and procedures were worked out in detail with the ad-

ministrative staffs of each school and then were reviewed vith the

teachers of the classes involved in the experiment. At the time of the

experimental runs the subjects in the fifth grades met in their regular

classrooms and were then taken to one of the three appropriate experi-

mental rooms as determined by their random assignment. Subjects iu eadh

experimental roomwore given the instructions by a meMber of the ex-

perimental staff and were exposed to the nine experinental treatments

in the appropriate mode for that group. Following each stimulus treat-

ment the lights in the room were turned on and the subjects completed

the test for that material. The lights were then lowered and the next

set of materials was presented and tested, followed by the remaining

materials using the same procedure. The entire procedure utilized about

75 minutes of time. Following a recess break to permit the rethreading

of the stimulus materials, this same procedure was followed with the

sixth grade subjects. The fifth and sixth grade subjects were re-

strained from physical contact during the recess period.

Preparation of Data and
Statistical Analysis

Pesponses to the performance test items were made directly on

the tests themselves. After scoring twice to reduce errors, they were

transferred to sense-score sheets for mechanical transfer to IBM cards.

Student data cards were obtained directly from the Bellflawer

Unified School District. These cards provided the mental ability and

achievement test data and student identification numbers. These cards,

together with the performance test scores were matched and were used

in all analyses.

One-way analyses of variance were undertaken to identify the

characteristics of the population and to establish the statistical dif-

ferences among the experimental variables. The analysis of variance

computer program used was the "Sumnsry Program," furnishing t-test and

one-way analyses of variance (Computer Sciences Laboratory, 1967).

Product moment coefficients of correlation were obtained between

the "Attitude Toward Presentation" scale and performance test scores.
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All statistical analyses were made on the Honeywell 600 com-

puter, operated by the staff of the Computer Sciences Laboratory, Uni-

versity of Southern California.
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CHAPTER III

RESULTS

Test results vere analyzed for each of the 27 stimulus se-

quences separately. This analysis included comparison of results on

the total performance tests, on the total performance tests for sex and

for mental ability groups, on eadh test item individually for the total

groups, on the attitude toward the stimuli, and on the correlations be-

tween attitude toward the stimuli and performance test score.

Anal'sis of Total Performance

The mean test performance scores for the two grade levels are

presented in Tables 2 and 3, and the results of the one-way analyses of

variance are presented in Tables 4 and 5. These comparisons are sum-

marized in Table 6.

An examination of these results Shows that the motion picture

mode resulted in superior learning gains over the two still picture

modes in most of the comparisons made. This superiority in raw score

learning gains was evident in 19 of the 27 comparisons for the fifth

grade and 20 of the 27 comparisons for the sixth grade. Of these num-

bers, 15 shawed a significantly superior advantage for the motion pic-

ture mode at the < .10 level or better in the fifth grade and 14 in

the sixth grade.1 On only one stimulus sequence at the sixth grade

level ("African City" presenting specific facts in the social studies)

did a still picture mode Show a si6ilificant advantage over the motion

picture. This was for the still mode at the < .10 level. In one case

in the fifth grade and in three cases in the sixth grade the still mode

Showed significant superiority to the sequenced mode, and in only one

case at each grade level was the sequenced mode significantly superior

to the still mode.

1The rather low .10 level of significance was selected because

of the exploratory nature of the study and because the researchers

wished to include any tendencies.toward superiority for any of the

presentation modes. Of the 58 significant differences reported in this

section, only six were at the .10 level.
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TABLE 2

TOTAL PERFORMANCE TEST MEAN SCORES AND STANDARD DEVIATIONS

BY TREATMENT GROUPS FOP. ALL STIMULI (FIFTH GRADE)

Motion Picture Sequenced Still

a

SCIENCE
Specific Facts

Nuclear Reactions
Cells

Contours

Serial Orderina
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Nts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Projector

22aRELE
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concepts,

African Village
East. Europe/Midd. America
Transportation in India

27
22
19

27
22
19

27
22
19

2.74 1.81 22 2.46 1.50 19
3.86 1.83 19 3.74 1.88 27

4.21 1.62 27 3.59 1.39 22

5.67

9.59
5.11

2.97 22 1.86 1.75 19

2.77 19 7.74 3.03 27

2.66 27 4.15 2.20 22

2.78 .97 22 2.05 2.21 19
2.68 1.21 19 3.00 .82 27

2.11 .88 27 2.37 .93 22

29 1.4.14

31 5.68
28 2.64

29
31
28

29
31
28

33
28
31

33
28
31

33
28
31

2.23 31 12.77 2.66 28
1.76 28 4.61 1.52 29
1.13 29 2.79 1.08 31

6.28 1.98 31 4.87 1.75 28
5.26 2.76 28 4.07 2.73 29
4.25 1.48 29 3.62 1.76 31

4.90 1.80 31 4.52 1.48 28
6.65 1.82 28 6.61 2.30 29
2.14 1.38 29 1.76 .79 31

5.82 1.39 28 4.07 1.05 31
7.82 1.19 31 7.58 1.54 33
8.52 2.01 33 7.46 1.77 28

6.72 2.13 28 3.43 2.12 31
5.29 2.05 31 3.65 1.78 33

7.23 2.35 33 5.73 2.54 28

8.52 2.18 28 7.36 2.08 31
4.04 3.50 31 4.84 3.73 33
6.39 1.50 33 6.76 1.48 28

3.05
2.96
3.00

2.00
6.41
4.91

1.84
3.07
2.14

1.81
1.63
1.45

2.33
2.34
2.25

12.86 2.58
5.93 1.52
2.10 1.08

5.14
4.52
3.07

4.07
6.69
2.07

4.36
7.36
7.04

3.84

3.97
5.93

7.07
4.94
6.64

1.84
3.08
1.77

1.44
1.76
1.09

1.33
1.77
2.12

2.04
1.65
2.16

2.38
4.34
1.37
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TABLE 3

TOTAL PERFORMANCE TEST MEAN SCORES AND STANDARD DEVIATIONS

BY TREATMENT GROUPS FOR ALL STIMULI (sam GRADE)

Mbtion Picture Sequenced Still

7 cr X o-

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome 8:Volcanic Mts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Projector

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
SRecific Facts
Egypt Irrigation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Europe/Midd. America
Transportation in India

37 3.35 1.78 39 4.10 1.71 37

39 4.00 1.79 37 3.51 1.76 37

37 3.73 1.59 37 3.73 1.90 39

37 5.05 3.10 39 3.15 2.52 37

39 11.00 2.90 37 7.84 3.19 37

37 5.51 1.98 37 4.38 1.83 39

37 3.11 1.31 39 2.31 1.28 37

39 3.33 1.18 37 2.84 1.19 37
37 2.24 .96 37 2.11 1.13 39

41 14.02 2.39 37 12.49 2.58 36

37 5.43 1.86 36 5.03 1.81 41

.36 3.11 1.12 41 2.56 1.25 37

41 5.85 2.13 37 5.22 2.14 36

37 5.78 2.69 36 3.22 2.32 41

36 5.00 1.69 41 4.24 1.93 37

41 5.20 1.87 37 4.43 1.69 36

37 6.51 1.76 36 6.86 1.62 41

36 2.06 1.12 41 2.05 1.28 37

33 6,03 1.10 38 4.97 1.37 36

38 7.79 1.28 36 7.42 1.25 33

36 9.17 1.86 33 7.55 1.73 38

33 6.76 2.22 38 4.66 2.33 36

38 5.26 1.55 36 4.83 1.72 33

36 7.39 2.85 33 7.06 2.08 33

3.24
3.62
4.36

2.43
6.87
4.49

2.05
2.81
2.36

13.50

5.95
2.49

1.82
1.82
1.60

1.85
2.23
1.83

2.69
1.50
.84

5.33 2.00

5.17 2.73
3.54 213

4.33
6.90
1.92

4.28
8.33
7.45

3.92
4.67
6.21

33 9.03 1.51 38 7.79 1.88 36 7.39

38 8.50 4.01 36 8.36 4.50 33 7.24

36 7.03 1.54 33 7.06 1.32 38 6.90

1.76
1.69
1.09

1.85
1.45
1.97

1.86
1.61
2.22

1.75
4.38
1.89
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TABLE 4

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR. ALL STIMULI (FIFTH GRADE)
.+

Analysis of Variance
df Prob. t-test Comparisons

SCIENCE
S ecific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

22a2mt.1
Steam
Dome &Volcanic Mts.
Amusement Park

MOTaR SKILLS
Specific Facts
Tudbling
Slide Projector
Shot Put

Serial Orderia
Clay Beads
Bird's Nest/Cartwheel
Motion. Picture Proj.

Concerts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES

Egypt Irrigation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concegts
African Village
East. Europe/Midd.t7ar.
Transportation in

2/65
2/65
2/65

2/65
2/65
2/65

2/65
2/65
2/65

2/85
2/85
2/85

2/85
2/85
2/85

2/85
2/85
2/85

2/89
2/89
2/89

2/89
2/89
2/89

2/89
2/89
2/89

.619

1.871
3.431

18.865
8.514
1.105

4.355
.874
.510

<.05

<.001
<.001

<.025

ON/000

2.741 <:.10
5.402 4(.01

3.380 4(.05

4.753 <:.025

1.304
3.662 .05

1.944
.013

.966

17.079 4(.001

.675

4.538 4(.025

23.262 <.001
6.6114- <.005
3.688 <.05

3.823 .05
.474

.539

MP/St.05*

MP/Se q . 001 ; MP/St .001

le/Se q. 10 ;MP/St .001

MP/Seq.05;MP/St.01

MP/Seq.05;MP/St.05
MP/Seq.02;St/Seq.01
MP/St.10;Seq/St.02

MP/Seq.01;MP/St.05

MP/St .01

MP/Se q. 001;/e/St .001

MP/Se q.05 ;MP/St .01

MP/Se q. 001 ; MP/St .001

MP/Seq.01;MP/St.01
MP/Seq.05;MP/St.05

MP/Seq.05;MP/St.02

*This should be read: "The Motion Picture treatment was superior
to the Still treatment at the .05 level of significance as compared by
t-test."
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TABLE 5

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR ALL STIMULI (SIXTH GRADE)

Analysis of Variance

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Planes
Filtering
Tacoma Bridge

221122PIR
Steam
Dome & Volcanic Mts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

allaISEIP1111
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Proj.

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

LEJALLE1221.111i
Banana Harvesting
Copra
Lumbering

22aReLLE
African Village
East. Europe/Midd. Amer.
Transportation in India

df Prob. t-test Comparisons

2/110
2/110
2/110

.189

.780

1.751

11

2/110 10.536 <.001 MP/Seq.01;MP/St.001*
2/110 22.723 <4001 MP/Seq.001;MP/St.001
2/110 11.123 <.025 MP/Seq.02;MP/St.05

2/110 6.651 <.005 MP/Seq.01;MP/St.01
2/110 2.317
2/110 .624 0.11.

2/111 3.620 <.05 MP/Seq.01
2/111 2.781 <.10 St/Seq.05
2/111 3.626 <.05 MP/Seq.05;MP/St.02

2/111 1.201 POD IMO

2/111 9.729 <.001 MP/Seq.001; St/Se q. 01

2/111 5.227 <.01 MP/Seq.10;MP/St.01

2/111 2,758 <.10 MP/Seq.10;4P/St.05
2/111 .603 IMP AI=

2/111 .161 11

2/104 12.218 <.001 If2/Seq.001;MP/St .001
2/104 4.155 <.025 St/MP.10;St/Seq.01

2/104 9.675 <.001 MP/Se q. 001; MP/St .001

2/104 16.087 <4001 MP/Seq.001;MP/St .001

2/104 1.290

2/104 2.358 <410 MP/St .05; Seq/St . 10

2/104 8.393 <.001 MP/Seq. 01;MP/St .001

2/104 .886 --
2/104 .108 --

*This should be read: "The Mbtion Picture treatment was superior
to the Sequenced treatment at the .01 level and the Still treatment at

the .001 level of significance as compared by t-test."
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TABLE 6

maga OF SIGNIFICANT DIFFERENCES AMONG TREAWLENT GROUPS
FOR CONTENT AREAS AND INSTRUCTIONAL OBJECTIVES

,g==========.--

Motor Skills Social Scudies TotalFIFTH GRADE Science
,

Specific Facts

,

MP/St (1)* MP/Seq 3)

me/st 1)

SeySt 1)

St Seq 1)

MP/Seq (2)

mp/st (2)

MP/Seq
mp/st 4

SeySt 1)

St Seq (1)

Serial Ordering
MP/Seq (2)
MP/St (2)

,

MP/Seq (1)

NT/St (2)

MP/Seq (3)

MP/St (3)

MP/Seq (6)

MP/St (7) .

Concepts
MP/Seq (1)
MP/St (1)

MP/Seq 1)

MP/St 1)

NR/Seq (2)

MP/St (2)

Total

MP/Seq (3)
MP/St (4)

NT/Seq (4)
ve/st (3)

Se,/St (1)
St Seq (1)

MP/Seq (6)

mp/st (6)

MP/Seq (13)
mp/st (13)

Se,/St 2.)

St Seq 1)

SIXTH GRADE Science Motor Skills Social Studies Total
Total

(Both Grades)

Specific Facts

MP/Seq
MP/St 1)

St/Seq 1)

MP/Seq
MP/St 1
St/MP 1

St/Seq (1)

MP/Seq
MP/St 3)

St/MP 1)

St/Seq (2)

MP/Seq
MP/St 7)

SeR/St 1)

St/Mp (1)

St/Seq (3)

Serial Ordering

MP/Seq (3)

MP/St (3)

MP/Seq (2)

MP/St (1)

St/Seq (1)

MP/Seq (1)

MP/St (2)

Seq/St (1)

MP/Seq (6 )

MP/St (6 )

Seq/St (1)

St/Seq (1)

/Seq (12)
/St (13)

Seq/St (1)

St/Seq (1)

Concepts
MP/Seq (1)

MP/St (1)

MP/Seq (1)

MP/St (1)

MP/Seq (1)

MP/Seq (1)

MP/Seq (3)

MP/St (3)

MP/Seq (5)

MP/St (5)

Total

MP/Seq (4)

MP/St (4)

MP/Seq (5)

mp/st (3)

St/Seq (2)

MP/Seq (4)

mp/st (5)

Seq/St (1)

st/MP (1)

St/Seq (1)

MP/Seq (13)

mp/st (12)

SerSt (1)

st MP (1)

St/Seq (3)

TOTAL
(Both Grades)

MP Seq (7)
me st (8)

MP/Seq (9)
mp/st (6)

Se,/St (1)
St Seq (3)

MP/Seq 10)

mp/st 11)

SerSt (1)

St MP (1)

St/Seq (1)

MP/Seq (26)
mp/st (25)

SerSt (2)

st me (1)

St/Seq (4)

*This should be read: "At the fifth grade level in presenting specific facts in

science, the Motion Picture version was superior to the Still picture version

at < .10 level in one instance out of three."
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Egject Matter Content

The superiority of the motion picture mode over the two still
picture modes occurs about equally, with a tendency for a greater num-
ber of significant differences among the treatments to appear.in the
social studies area. It would appear, however, that there was little
or no interaction between the mode of visual presentation studied and
the nature of the sUbject matter being communicated.

Instructional Objectives

The superiority of the motion picture mode over the two still
picture modes also prevailed for materials used to meet the three dif-
ferent instructional objectives. However, the fewest number of signif-
icant differences at both grade levels was found for the learning of
concepts, only 10 as compared to 21 for the learning of specific facts
and 27 for serial ordering. It would appear that concept learning, re-
gardless of subject matter content was less subject to influence by the
mode of visual presentation than either the learning of specific facts
or the cognitive ordering of the content in a sequential way. On the
other hand, the serial ordering of the content seemed to be most uni-
formly affected by the mode of visual presentation, the motion picture
node showing a significant superiority to the still picture modes with
seven of the nine stimulus sequences at each grade level. In the learn-
ing of specific facts there was greater variability in the effects of
the still picture modes when compared with their effects in meeting
the other instructional objectives.

Interaction Between SUblect Matter
Content and Instructional Objectives

An examination of the Table 6 summary discloses two areas where
there maybe interactions between the subject matter content of the
stimuli and the instructional objective being served as they related to
the mode of visual presentation used. There appeared to be little dif-
ference in effects of the three presentation nodes in the learning of
specific facts in science (only one significant difference occurring
in the fifth grade) or in the learning of concepts in the motor skill
content (only two differences occurring in the sixth grade at a low
level of significance).

Grade Level

In general) about the same pattern of performance resulted for
both the fifth and six.di grade subjects. Of the 19 stimulus sequences
on which statistically oignificant differences occurred, 11 were iden-
tical in the two grade levels. Only three comparisons showed signifi-
cantly different results.
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Motion Picture vs
Still Mode

There were practically no differences in the patterns of supe-
riority of the motion picture mode over either the sequenced still mode
or the still mode. This uniform effect prevailed for the subject matter
content; instructional objectives, and grade level. In other words, the
motion picture mode was superior to the sequenced still mode about as
many times, and in about the same relationships, as it was to the still
mode.

Sequenced Still vs
Still Mode

There was a slight tendency for the still picture mode to be su-
perior to the sequenced still mode more often (four comparisons) than
the reverse (two comparisons). On the whole, however, it would appear
that these differences were not significant and that these nodes of
presentation were practically equivalent for the different subject mat-
ter content, instructional objectives, and grade levels.

Conclusions

The analysis of the performance on the total tests for each of
27 stimuluf.5 seuences resulted in the follawing conclusions:

1. The motion picture mode of visual presentation was super_pr
to the sequenced and still picture modes on 70% of the stimulus se-
quences for the fifth grade and 74% for the sixth grade.

2. The superiority of the motion picture mode prevailed re-
gardless of subject matter content, the instructional objective being
served, the interaction between content and objectives, or the grade
level of the sUbjects.

3. It appeared that concept learning, regardless of the sUb-
ject natter content, was less subject to influence by the mode of visual
presentation than either the learning of specific facts or of serial
ordering.

4. The serial orderine of the content seemed to be most sus-
ceptible to influence by the motion picture mode of visual presentation.

5. The mode of visual presentation seemed to have the least
influence upon performance in presenting specific facts in science and
concepts in motor skill content.

6. About the same pattern of performance resulted for the two
grade levels.
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7. There appeared to be no practical differences in the effec-

tiveness of the two still picture modes of visual presentation.

Anal sis by Learner Characteristics

Analyses were made of two learner characteristics in order to

determine whether or not there was a learning differential in the way

different types of learners responded to the different experimental

treatments. The learner characteristics selected for analysis were Sex

and Mental Ability.

Sex

The analysis of the performance by the male and female subjects

is summarized in Table 7 for both the fifth and sixth grade groups. In

Tables 12 and 13 in AppenOix C the total performance test mean scores

are presented for the two sex groups, and in Tables 14 and 15 in Appen-

dix C the results of the analyses of variance for both groups are pre-

sented.

The sex of the subjects did not appear to interact with any of

the visual presentation modes or subject matter content areas to produce

differences in test performance. A number of significant differences

were observed for one or the other of the sex groups, but, where signif-

icant differences occurred for both male and female groups, they were

always in the same direction. This consistency of response held for

both grade levels.

Neither sex deviated from the pattern of the major analyses of

the combined groups, in which the presentation of specific facts in

science and concepts in motor skill content appeared to be least in-

fluenced by mode of visual presentation.

The only noticeable sex difference in performance was that as-

sociated with the cognitive learning of motor skills. The stimulus se-

quences in which significant differences were found for the girls out-

numbered those for the boys over two to one. This vas most apparent in

serial ordering, and probably most of the variance with this objective

was contributed by the girls.

MLEUL.2111.11t/

The analysis of performance by subjects with high and low mental

ability is summarized in Table 8 for both the fifth and sixth grade

groups. In Tables 16 and 17 in Appendix C the total performance test

mean scores are presented for the two mental ability groups, and in

Tables 18 and 19 in Appendix C the results of the analyses of variance

for both groups are presented.
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TABLE 7

SUMMARY OF SIGNIFICANT DIFFERENCES ( t-TEST) AMONG TREATMENTS
FOR MALE AND FEMALE GROUPS

Fifth Grade Sixth Grade

Male Female Male Female

SCIENCE
Specific Facts

Nuclear Reactions

Cells

Contours

Serial Ordering.

Plants

Filtering

Tacoma Bridge

291121V:2

Steam

Dome & Volcanic Mts.

Amusement Park

MOTOR SKILLS
Specific Facts

Ttmbling

Slide Projector

Shot Put

Serial Orderim%

Clay Beads

Bird's Nest/Cartwheel

Motion Picture Proj.

Concepts,

Gesture

Trampoline

Experimental Painting

SOCIAL =DIES
Specific Facts

Egypt Irrigation

African City

Floating Market

Serial OrderiniK

Banana Harvesting

Copra

lambering

Concepts

African Village

East. Europe/Mild. Amer.

Transportation in India

mP/st
.10

MP/Seq MP/St
.05 .05

MP/Seq MP/St
.10 .01

St/Seq
.05

MP/Seq MP/St
.10 .10

St/Seq
. 05

MP/Seq MP/St
.01 .05

MP/Seq MP/St
.10 .05

MP/Seq MP/St
.01 .05

MP/Seq MP/St
.02 .10

MP/Seq
.10

HP/st
. 05

St/Seq
.05*

MP/Seq MP/St
.001 .001

MP/St
.02

MP/Seq MP/St
.01 .05

Seq/KP
.05

MP/Seq St/Seq
.05 .10

MP/St St/Seq
. 01 .05

MP/Seq MP/St
.10 .10

MP/Seq
.02

MP/St Seq/St

.001 .02

MP/Seq St/Seq

.10 .10

MP/Seq MP/St

.001 .01

MP/Seq MP/St
.001 .001

MP/Seq
. 01

te/st
.10

MP/Seq MP/St
.001 .0J1

MP/Seq MP/St
.01 .10

MP/Seq MP/St
.05 .001

MP/Sel mp/st
.10 .05

MP/St
.10

mP/st
. 10

MP/Seq St/Seq
. 01 .01

MP/Seq
.05

MP/Seq MP/St
.05 .001

mP/st
.02

MP/Seq MP/St
.01 .001

MP/Seq MP/St
.05 .01

Wi/Seq St/Seq
.05 .02

St/Seq
.02

MP/Seq MP/St
.10 .10

MP/Seq St/Seq
.02 .10

MP/Seq MP/St
.05 .01

mp/st
.10

MP/Seq MP/St Seel/St

.001 .001 .001

MP/Seq St/MP St/Seq

.05 .10 .001

MP/Seq MP/St
.01 .001

MP/Seq MP/St

.02 .01

MP/Seq MP/St
.01 .01

*This should be read: "The Still picture mode was superior to the Sequenced mode

at < .05 level of significance se compared by t -test."
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SUMMARY OF SIGNIFICANT DIFFERENCES (t-TEST) AMONG TREATMENTS

FOR HIGH AND IOW MENTAL ABILITY GROUPS

Fifth Grade Sixth Grade

High Low High Low

SCIENCE

MP/Seq
.01

maV
.01

MP/Seq
.10

St/MP
.10

Seq/MY
.10

MP/Seq
.10

mP/st
.10

MP/Seq
.05

MP/Secl

.05

MP/Seq
.001

MP/Seq
.001

MP/Seq
.10

MP/Seq
.05

MP/St
.01

St/Seq
.01

MP/St
.05

MP/St
.001

MP/St
.001

MP/St
.05

MP/St
.05

MP/Seq
.01

mV a
.10

MP/Seq
.10

MP/Seq
.10

seq/st
.05

MP/Seq
.10

MP/Seq
.05

re/st
.02

MP/Seq
.01

MP/Seq
.001

MP/Seq
.10

Seq/St* 1

.10 i

MP/St
.01

MP/St
.10 1

MP/St
.05

MP/St
.01

MP/St
.01

MP/Seq
.001

MP/Seq
.01

MP/Seq
.05

MP/Seq
.10

MP/Seq
.01

mp/st
.02

MP/Seq
.02

MP/St

IMotion .01

MP/Seq
.01

MP/Seq
.02

MP/Seq
.10

MP/Seg
.001

MP/St
.10

MP/St
.05

MP/Seq
.05

MP/St
.001

MP/St
.001

MP/St
.0>

MP/St
.10

VX/St
.10

MP/St
.05

MP/St
.10

MP/St
.001

te/St
.02

Seq/St
.10

MP/Seq
.10

M2/St
.10

MP/Seq
.02

MP/St
.10

MY/Seq
.05

St/Seq
.10

MP/Seq
.10

MP/St
.10

MP/Seq
.01

MP/Seq
.05

St/Seq
.05

NP/Seq
.01

MP/Seq
.10

MP/Seq
45

KP/St
.10

MP/St
.001

MID/St

.01

St/Seq
.01

MP/St
.001

MP/St
.01

MP/St

.02

MP/St
41

Seq;St
.0>

Specific Facts

Nuclear Reactions

Cells

Contours

Serial Ordering

Plants

Filtering

Tacoma Bridge

'22.1.1.1tai

Steam

Dome & Volcanic Mts.

Amusement Park

MOTOR SKILLS
Specific Facts

Tumbling

Slide Projector

Shot Put

Serial Orderinli

Clay Beads

Bird's Nest/Cartwheel

Picture Proj .

Concepts

Gesture

Trampoline

Experimental Painting

SOCIAL STUDIES
Specific Facts

Egypt Irrigation

Afric mn City

Floating Market

Serial Ordering

Banana Harvesting

Copra

Lumbering

Concepts

African Village

Enst. Europe/Midd. Amer.

Transportation in India

*This thould be read "The Motion Picture mode was superior to the Still mode at < .05 level of

significance and the Sequenced
mode was superior to the Still mode at < .10 level of signifi-

cance as compared by t-test."
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The mental ability of the sUbjects did not appear to interact

with any of the visual presentation modes, subject matter content areas,

or instructional objectives being served to produce differences in test

performance. A number of significant differences were observed for one

or the other of the mental ability groups; but) where significant dif-

ferences occurred for both mental ability groups, they were always in

the same direction. This consistency of response held for both grade

levels.

Neither mental ability group deviated from the pattern of the

major analyses of the combined groups or from that of the sex groups,

in WhiCh the presentation of specific facts in science and concepts in

motor skill content appeared to be least tnfluenced by mode of visual

presentation.

Conclusions

The analysis of the performance on the total tests for different

learner characteristics in each of the 27 stimulus sequences resulted

in the following conclusions:

1. There appeared to be no relationShip between the sex of the

subjects and their performance with any of the visual modes of presen-

tation or subject matter content areas.

2. There was a tendency for the girls to make a more variable

response than the boys in the cognitive serial ordering of motor skill

content.

3. There appeared to be no relationship between the mental

ability of the subjects and their performance with any of the visual

modes of presentation, subject matter content areas, or instructional

objectives being served.

Analysis of Total Performance
For Individual Test Items

The mean test performance scores on each of the items in the

27 tests were compared by means of analysis of variance. Where signifi-

cant differences were found, comparisons between treatment groups were

made by t-test. The results for the significant test items are pre-

sented in Table 20 of Appendix D. From the test items shoving the

greatest difference on performance among the three visual presentation

modes, 27 items from nine sequences have been selected for more criti-

cal analysis, with the intent of discovering specific characteristics

of the visuals as they relate to learning of the content being tested.

This analysis will be presented below as grouped by the instructional

objective being served.
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The test question resulting in some of the largest differences

among the three visual presentation modes occurred in the sequence on

"Egypt Irrigation" (Social Studies content). This question consisted

of four items asking the subjects to draw a circle around the pictures

of the water-raising methods that were illustrated in the stimulus ma-

terials (see Appendix B, page 102). This was a question of straight-

forward visual recognition, three of the four choices being illustrated

in the stimuli (Items #1a, #1b, and. #1d). Figure 2 illustrates excerpts

from the sequenced and still picture treatments pertaining to the test

question and presents the analysis of variance and t-test comparisons

among the treatment groups. On all four of the test items the motion

picture treatment showed a statistically significant superiority over

one or both of the still picture treatments at both the fifth and sixth

grade levels. There were no consistent results from the two still

treatments. On Test Item #la the still mode resulted in greater (but

nonsignificant) learning than the sequenced mode, but on Test Item #31

the sequenced mode resulted in significantly greater learning than the

still node. It is possible that the exposure of only a single slide

(but for an equal length of time) for the still mode as compared with
eleven slide changes in the sequenced mode contributed to these very

significant differences in learning. On Test Item #1d. the superiority

of the still over the sequenced mode is difficult to explain. The three

slides in the still mode are somewhat difficult to read because of the

cluttered background, and the oxen are not clearly depicted. Nb explan-

ation can be given for the motion picture superiority on the one choice

not illustrated in the stimulus sequences (Test Item#1c).

For the sequence on "Floating Markets in Thailand" (Social

Studies content), a question that asked the subjects to Choose the two

ways of powering boats in Thailand warrants attention. An exeerpt from

the sequenced and still picture treatments, together with the statisti-

cal analysis, is presented in Figure 3. The responses to Test Item #11

Shows that the correct selection of "motor" as one of the means of

powering boats significantly favored the motion picture treatment over

the two still treatments. The reason for this superiority is again dif-
ficult to determine, although it is possible that the motion picture

was able to depict the phenomenon of "speed" more realistically than
did the still treatments, particularly in that none of the visuals in

any of the treatments gave a good picture of the actual motor on the

motor-powered boats. On the other hand, on Test Item #1c where the

correct selection was "paddle)" small differences among the treatments

existed, possibly a result of the "paddle" being viewed often in the

visuals. Nb explanation can be offered for the superiority of the mo-

zion picture treatment on the correct answering of Test Item #la

("sail") which was not depicted in the stimuli. It should be noted

that the responses for the two still treatments were practically iden-

tical.
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Stimulus Content:

13
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19

22

25*

28

4.0
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14*
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- 11:1. si

15

18*

20 21

23

26*

4A'

29 N 30*

,Wr.FT-

Figure 2 - Excerpts fram "Egypt Irrigation"
(Social Studies: Specific Facts)

.1 .11.1111.

*Frames selected for Still picture mode. Frames without the aster-

isk comprised the Sequenced Still mode stimulus.
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Figure 2--Continued

37

51

4

"boo

,



52

55

59

54

57

Test Questions: Subjects were asked to draw a circle around the pic-

tures of water-raising methods that were illustrated in the stimulus

materials (see Appendix B, Page 102).

Test Performance Analysis:

Fifth Grade r-- Sixth Grade

Ques. Mode Mean ANOVA t-test Mean ANOVA

#la MP
Seq
St

#1b MP
Seq
St

#1c MP
Seq
St

#1d MP
Seq
St

.851 F=3.060 MP/Seq
p <.10

.57..]

..97]86

.61

F.7.972 mP/st .001

p <.001 Seq/St .05

MP
.61

p <.005 MP/St .001
F=7.035 /Seq .01

.68

.32
F.14.9yy ,

p<.001 /St

___ MP/Seq .001
MP/ .05

St/Seq .01

Figure 2--Continued

F=4.344
.66 p <.025
-75

.94

t-test

MP/Seq .01
HP/St .05

F=21.665 MP/St .001

:19;57 p <.001 Seq/St .001

.82 F=3.034 MP/St .05

:7598 p <.10 Seq/St .10

.97 F=10.209 mP/seci .001
-53 p < .001 MP/St .001
.64

This should be read: "The Motion Picture mode was superior to the

Sequenced mode at < .02 level of significance as compared by t-test."



Stimulus Content

1.4ft

4

Ig!
NI, A

2 3

5* 6

7 8

"44.

9
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,

11* 12*
a.

13 114.*

_
15

44;)

3.6

ALM'S"

PY

1111111C-t

Figure 3 - Excerpt from "Floating Market"

(Social Studies: Specific Facts)

Frames selected for Still picture mode. Frames without the asterik

comprised the Sequenced Still mode stimulus.
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Test Questianifl:

Pick the two ways of powering boats in Thailand.
(Draw a circle around the letters next to the
right answers.)

Test Performance Analysis:

Fifth G

Ques. Mode kean ANOVA

Seq .46

4

.81

st .5

#3-a MP

#1b MP
Seq .21

St .21

#1c mp 1.00
Seq .85

St .96

Seq .73

St .71

F= .013
p >.10

#1d MP

F.4.753
p <.025

F.2.189
p >.10

F=3.436
p <.05

a. sail

b. motor

24_2Eiga

d. towing

rade
-1 t

Sixth Grade

t -test Mean

MP/Seq .01**
MP/St .05

MP/Seq .10
MP/St .10

MP/Seq .05

Figure 3-Continued

.52

.61

.67

.24

.211

.91

.97

.83 1

.70].63

ANOVA t -test

F=5.436 MP/Seq .01
p .01 MP/St .02

F=11.919 MP/Seq .001
p< .001 MP/St .001

F=1.037
p >.10 .11

F=1.941 MP/St .10
p:>.10

**This should be read: "The Motion Picture mode was superior to the
Sequenced mode at < .01 level of significance as compared by t-test."
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The results of the two motor skill sequences on the "Slide Pro-

jector" and the "Shot Fut" are of particular interest because they are
the only two sequences in Which one or both of the still picture treat-
ments surpassed the motion picture treatment in effectiveness.

In the "Slide Projector" sequence a constructed respaase ques-
tion was asked in which the subject was asked to write in the two steps
to be taken and their correct order in switching on the projector. An
excerpt of this sequence and the results of the statistical analysis are
presented in Figure 4. The still picture treatment was found to be su-
perior to both the motion picture and sequenced treatment for both parts
of the question at both grade levels. An examination of the visuals
pertaining to this question shows that five slides were projected for
the sequenced treatment and two slides for the Still treatment. No

ready explanation for these effects can be given, although the consis-
tency of the results indicates that some rather strong influence was
.operating to make the still presentation more effective. It is possible

that the movement in the motion picture treatment and the simulated
movement (including die rapid frame changes) in the sequenced (simulated

motion) treatment were distracting to the learner, considering a total
projection time of only 3.1 seconds for the sequence. On the other hand:

the two still picture slides presented the two steps in simple order and
gave the viewer a chance to study them. It should be noted that this

sequence was the only sequence in the entire experiment that used verbal

labels, the "Fan" and "Lamp" being marked. The minimum of movement in
the still treatment may have allowed time to direct attention to these

two crucial cues.

In the "Shot Put" sequence the sequenced treatment Shoved sig-
nificant superiority to the motion picture and still il'eatments in the

fifth grade but not the sixth grade in a question relating to the rea-

sons for swinging a leg around. The entire sequence and statistical

results are presented in Figure 5. The reasons for the superiority of

the sequenced treatment cannot be determined.

Serial Ordering

Several large test score differences were found on the "Plant

Growth" (Science content) sequence, predominantly favoring the'motion
picture treatment over the still picture treatments. Figure 6 presents

an excerpt from this sequence together with the statistical analysis.

It may be observed that the four slides in the still treatment rather
closely conform to the illustrations in the test question (see Appendix

B: Page 85), yet the motion picture was superior. No reasons for this

superiority are discerned in the nature of the visual themselves.

For the sequence on "Filtering" (Science), in whidh the subjects

were asked to put the steps in order for making a paper filter, the mo-
tion picture treatment was again superior to the still picture treat-

ments. There were no significant differences between the two still



Stimulus Content:

18*

21*

19

22

e.!

4

20

Test Question #3: "The right way to switch on the slide projector is to

turn on first the (a) FAN and second the (b) LAMP . (Write right

answer in the Space.)

Test Performance Avalysis:

Fifth Grade

Ques. Mode Mean ANOVA

#3a MP
=

Seq .25
F10.100
p < .001

St .79

#3b MP

< .005
Seq .36

F.-- 7.337

p
St .82

t -test

St/MP .01**
St/Seq .001

MP/Seq .05
St/Seq .001

I I

Mean

.31.69

.39

.50

.69

Sixth Grade

ANOVA t-test

F=5.966 St/MP .01

p<.005 St/Seq .01

F=2.143 St/MP .10

p:>.10 St/Seq .10

Figure 4 - Excerpt from "Slide Projector" (Motor Skills: Specific Facts)

4Frames selected for Still picture mode. Frames without the
asterisk comprised the Sequenced Still mode stimulus.

**This should be read: "The Still mode was superior to the
Motion Picture mode at < .01 level of significance as
compared by t-test."



Stimulus Content:
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14-

17*

MI*

'

,

3

6

9

12*

15

18

_

Figure 5 - "Shot Put" (Motor Skills: Specific Facts)

Trames selected for Still Picture mode. Frames witnout the

asterisk comprised the Sequenced Still mode stimulus.
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19* gir
_WI 1

22*

20 21

Test Question #1: "The man swung his right leg around to hel-o him to:

a. turn

b. start

c. move

d. jump"

Test Performance Analysis:

Fifth Grade Sixth Grade
,

Ques. Mode kilan ANOVA t-test Mean ANOVA t-test

#1 MP
F=5.358 Seq/MP .01** :7650 F=1.307

Seq .86
p <.01 Seq/St .01 p >.10

St .58 .73

Figure 5 --Continued

**This should. be read: "The Sequenced moda was superior to the Mbtion

Picture mode at < .01 level of significance as compared by t-test."



Stimulus Content:
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2
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Figure 6 Excerpt from "Plant Growth" (Science: Serial Ordering)

-trames selected for Still picture mode. Frames without the asterisk
comprised the Sequenced Still mode stimulus.



19 20

22 23

25*

r

21

24
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Test Questions: Subjects were asked to put the three steps for growing

a bean plant in the right order (see Appendix B, Page 83).

Test Performance Analysis:

Fifth Grade

Ques. Mode Mean ANOVA

#la .67
.23

p <.005
2

FP
Seq
St . 5

#lb MP
Seq
St

#le MP
Seq
St

#la. me

1
Seq .50

St .35

#le MP
Seq
St

Sixth Grade

t -test Mean

NP/Seci 01**

MP/St .01

°?

I

F=26.135 MP/Seq .01
"-I p < .001 MP/St .01
.30

.67

1
.32

.40

F=3.485
p <.05

F=3.114
p <.10

MP/Seq .02
MP/St .10

MP/St .02

1 F=8.892 MP/Seq .001
p <.001 MP/St .01

.25J

ANOVA t -test

.601

p <.001
.36 ' MP/St .001

.17

F=7.991 /

MP/Seq .05

Seq/St .10

.7511.3o
. p <G025 NP/St .01

F=4.526 MP/Seq .10
.

.621 F=3.183 MP/St .02

.51
p <005

.33

39
.39

F= .805
. p>.10

.57].44

F=2.595 NP/st .05

p
.31_

<.10

Figure 6--Continued

**This should. be read: "The Mbtion Picture mode was superior to the
Sequenced mode at < .01 level of significance as compared by t-test."
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treatments. The illustration of this sequence and the results are

presented in Figure 7. The possible reasons for these differences

cannot be determined from a study of the visual presented.

For the sequence on "Banana Harvesting" (Social Studies content)

one question asked the subjects to Show the right order in which banan-

as are harvested. The visuals in this sequence and the results are

presented in Figure 8. The motion picture treatment produced the high-
est overall test superiority-over the still picture treatments of any
question in the study. Here is a case, as with Test Item #1d. in the
"Egypt Irrigation" sequence, where the cluttered nature of the back-
ground made the still picture presentations extremely difficult to

read. It may be that, where there is little differentiation between
figure and ground (that is, where the activity to be observed blends

into the background), the still picture representation does not give
an adequate change in viewpoint to permit a separation of the two. In

the motion picture version, the plastic bag used to cover the bananas
before they were cut from the tree reflected the light, and tbe continu-
ous motion faithfully reproduced this effect. L. the still versions,

this reflectance was not noticeable.

Concepts

In the learning of concepts, the sequence on "Steam" (Science

content) produced highly significant superiority of the Motion Picture
treatment over the still treatments on a question that asked the sub-
jects to describe the work done by steam. The three excerpts from the

sequence relating to this question are illustrated and the results

presented in Figure 9. It would appear that the parti-tular concept

being presented here (the "pushing" of the stean) is that of action

and reaction in which the perception of the directionality of the two
forces is important to learning. Seemingly, the Motion Picture mode

was best dble to depict this phenomenon.

The sequence from the "African Village" (Social Studies con-

tent), in which subjects were tested as to the place where villagers
obtained their water (the "ground"), showed an extremely high superior-
ity-for the motion picture over the two still treatments and sone su-
periority of the sequenced over the still treatments. The appropriate

excerpt from this sequence and the statistical results are given in

Figure 10. The reason for the motion picture advantage cannot be de-

termined. However, the still mode showed only one slide of actual ex-
traction of water from the grcund and even this picture might not have

been interpreted correctly,

11.7



Stimulus Content:

7*

10*

13

0.740

=
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14*
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15 ..4mulr.

18*

-.....-..+

Test Questions: Subjects were asked how to make a paper filter for a

funnel, Putting the steps in order (see Appendix El, Page 85).

Figure 7 Excerpt from "Filtering" (Science: Serial Ordering)

*Frames selected for Still picture mode. Frames without the asterisk

comprised the Sequenced Still mode stimulus.
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Test Performance AnaalLs:

Fifth Grade Sixth Grade
r----

Ques. Mode Mean ANOVA t-test Mean ANOVA t-test

#2a MP .77 86
1.113F. F=1.070

Seq 75 - 75
p .1.0

St .59]

.

Seq .50

St .63

F=1.144
p .10

.62

.61
F=4.184 MP/Seq .02**
p <.025 MP/St .02

#2b MP .73

1
).

St .52

F= .230 ___ .6
p>.l0

4
.38

Seq .60
F=6.805 .001
p <.005 MP/St

#2c MP .50

1

Seq .45

St .30

F= I

p >..10
NP/St 10 .47

F=5.093 NP/Seq .011.600
.

-71

.46
p <.01 NP/St .01

#2d MP .55

#2e MP -71] F=1.890
Seq .70

F=2.632 MP/Seq .05

St .52
p >.10

MP/St .10 .

.62

56 p .10 MP/St .10

Seq .55
F=1.519

.0
___ .50

.32

F=7.496 MP/Seq .05

St .33
i)<.001 MP/St .001

#2f MP .55

1
p >1

OIMO.1.

Figure 7--Continued

"This Should be read: "The Mbtion Picture mode was superior to the

Sequenced mode at < .02 level of significance as compared by t-test."
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Stimulus Content:

4
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6* plummultu
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j!IF
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15
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1 Or yl p 1111

18 *:14040611
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Figure 8 - Excerpt from "Banana Harvesting"

(Social Studies: Serial Ordering)

=oda

*Frames selected for Still picture made. Frames without the

asterisk comprised the Sequenced Still mode stimulus.
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Test Question #1:

29* 30

Show the right order in which bananas are harvested.

(Put the numbe.Ls 1, 2, and 3 in the right spaces):

a. 2

b. 1

c. 3

cut off bananas

cover bananas with plastic bag

cover with burlap material

Figure 8--Continued
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37
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32 33

38*

11-0 11-1

1+3*

Test Performance Analysis:

&AO

36

39

42

.11

a

Test Question #1: "Choose a word that
describes work done by steam."

a. pulling

b. rising

c. heating

d. pushing

Fifth Grade Sixth Grade
1

1

Ques. Mode Mean ANOVA t-test Mean ANOVA t-test

#1 MP .85 .87
F=14.705 NP/Seq .001** , F=17.056 NP/Seq .001

Seq .32 .30

St .25 33
p < .001 NP/St 001 p < .001 NP/St .001

.

Figure 9--Continued

4"This should be read: "The MOtor Picture mode was superior to the
Sequenced mode at < .001 level of significance as compared by t-test."
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Stimulus Content:

1* 2

22*

25*

ft

5

8*

3

6

23 24

A.

Ms_

44.

26 27

UPI"

28* 29 30

Figure 9 Three Excerpts from "Steam" (Science: Concepts)

*Frames selected for the Still picture mode. Frames without the

asterisk comprised the Sequenced Still mode stimulus.
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32 33

34* 36

37

11-3*

.0

Test Performance Analv.is:

Ques. Mode Mean

#1 .85

Seq .32

MP

38* 39

42

Test Questian#1: "Choose a word that

dr-:sTibes work done by steam."

a. pulling

b. rising

c. heating

d. pushin5

Flfth Grade Sixth Grade
I I

ANOVA

F=14.705
p< .001

St .25 .33

t-test Mean ANOVA

.871
MP/Seq .001** F=17.056

MP/St .001 * p < .001

t-test

MP/Seq .001
MP/St .001

Figure 9--Continued

**This should be read: "The Motor Picture n.)de was superior to the

Sequenced mode at < .001 level of significance as compared by t-tes."
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Stimulus Content:

1

7

10*

07:Nr1"41147'
44: 14 0'04

LA, .41

2* 3

5

8

6

9

15*

Figure 10 - Excerpt from "African Village"

(Social Studies: Concepts)

*Frames selected for Still picture mode. Frames without the

asterisk comprised the Sequenced Still mode stimulus.

55



Test 1._g_ies_ti_zoziL:

In the picture you saw people getting water fran the:

a. water tank

b. ground

c. river

d. water faucet

Test Performance Anal sis:

Fifth Grade

Ques. Mode Mean ANOVA t-test
1

Mean
i

Seq .25
F=33.549 MP/Seq .001** gi

St .16
p , .001 MP/St .001

.42

.11

#24- me

Sixth Grade

ANOVA

F=48.803
p < ,001

t-test

MP/Seq .001
MP/St .001

Seq/St .01

Figure 10 - -Continued

"This should be read: "The Mbtion Picture mode was superior to the
Sequenced mode at < .001 level of significance as compared by t-test."



Analysis of "Contours"

As reported in the review of the literature (page 6), Hovland,

Lumsdaine and Sheffield (1949) found that a motion picture film was
significantly more effective in teaching the elevation of terrain onto

a map in the form of contour lines than was a still filmstrip. Because

this finding is one of the few reported in the literature in Which spe-
cific comparisons were made between motion picture and still picture
modes and because the present study also used a sequence on "contour

lines," it is worth studying the results. Table 20in Appendix D (on

page 110 gives the comparative scores and significance of the differ-

ences for the three treatments on the test itims where significant

differences occurred. It will be noted that the results were contra-
dictory, some favoring one treatment and some the others. It is clear,

however, that the motion picture treatment did not demonstrate the same
superiority-that it Showed on other stimulus sequences. It would ap-

pear that the Hovland, Iumsdaine and Sheffield conclusions are not sup-

ported by this study.

Conclusions

The analysis of performance on specific test items for eadh of
the stimulus sequences resulted in several tentative conclusions:

1. The motion picture mode of visual presentation vas pre-
dominantly superior to the sequenced and still picture modes at both

grade levels.

2. In general, it is not possible to determine the precise
reasons for this superiority. However, where such phenomena as speed,

directionality, action and reaction, changing viewpoint, and progres-
sivo dhanges are necessary for an understanding of the content, the
motion picture mode appeared to be highly favored.

Attitude Towaid the
Stimulus Presentations

The results of the analyses of variance comparing the attitudes

of the subjects ia the different treatment groups are presented in
Tables 9 and 10. Although the responses predominantly favored the mo-
tion picture treatment over the two still treatments) as might be ex-
pected, there were no discernible patterns related to either the sub-
ject matter content of the material or the instructional objectives
being served.

In a further analysis of the attitude data, correlations were
made between attitude toward the stimulus and total performance test
scores, presented in Table 11. Of the 162 correlations made for both
grade levels, only 16 were significant at less than the .05 level.
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TABLE 9

RESULTS OF ANAIYSIS OF ATTITUDE TOWARD THE VISUAL PRESENTATIONS
BY TREATMENT GROUP (FIFTH GRADE)

Analysis of Var.

df Prob.

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

ConceRts
Steam
Dome 8cVolcanic Mts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering

Clay Beads
Bird's Nest/Cartwheel
Motion Picture Proj.

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Banana Harvesting
Copra
Lumbering

Concepts
African Village
East.Europe/Middamer.
Transpor. in India.

2/47
2/48
2/41

2/30
2/52
2/14

2/46
2/39
2/23

2.352
3.619
1.290

2.452
11.209

.720

5.439
3.058
9.446

2/61 .050
2/70 1.569
2/63 3.145

2/45 .036

2/53 1.813
2/57 8.336

2/62 1.112
2/49 1.962
2/52 2.165

2/79 4.394
2/67 .522

2/68 2.108

2/52 1.367
2/66 7.499
2/64 4.814

2/69 1.030
2/61 .386
2/65 .543

/10111=.

<.05
a.ablmo

1.10/000

<.001

<.01
<.10
<.001

Iimmo

<.10

*Awn,

<.001

0.111,11=6

./IloOmb

<.025

11

0111.1000

<p005
<.025

IN0100

41.111.Im

Irm

t-test Comparisons

Seq/MP . 01; SegiSt .05*

MP/St.001;MP/Seq.10;Seq/St .05

MP/Seq.01;St/Seq.10
SeySt.02
MP Seq.01;St/Seq.02

MP/Seq.05;St/Seq.05

MP/Seq.01;St/Seq.01

MP/St.01;MP/Seq.02

I1P/Seq.001;St/Seq.05

MP/Seq.01;M2/St.05

*
This Should be read: "The Sequenced treatment was superior to the

Motion Picture treatment at the .01 level and the Still treatment at the
.05 level of significance as compared by t-test."
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TABLE 10

RESULTS OF ANALYSIS OF ATTITUDE TOWARD THE VISUAL PRESENTATIONS
BY TREATMENT GROUP (SIXTH GRADE)

Analysis of Var.
df Prob. t-test Comparisons

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
BOMB & Volcanic Mts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Proj.

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Serial OrderinE
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East.Europe/Midd.Amer.
Transpor. in India

, /91
2/71
2/84

2/63
2/88
2/40

2/95
2/75
2/57

2/91
2/92
2/86

2/84
2/79
2/75

2/87
2/82
2/74

2/95
2/89
2/82

2/82
2/78
2/80

2/86
2/83
2/84

.527

13.685

4.539

1.457
8.715
3.380

2.389
5.541
.962

1
<.001
<.025

Ammlo

<. 001

<.05

<.10
<.03.

.600

7.205 <.005
2.991 <.10

17.735 <.001
.083

3.495 <.05

.961

1.188
.732

2.644
17.155
9.064

6.306
8.168
7.849

1.613
4.785
5.190

<. 10

<. 001

<.001

<.005
<.001
<.003.

OEM 11

<.025
<. 01

MP/St .001;MP/Seq.10;Seq/St.01*
MP/Se q . 01; St/ Se q. 10

MP/St.001;Se St.02

St/MP.02;Se MP.10

MP /St .05 ;1/2 / Se ci.10

Se q/St .01; Seq/MP .10

MP/Se q.01; MP/St .01

MP/St .05

MP/Se q. 001; St/Seq. 001

MP/Seq.05;St/Seq.10

MP/Seq.10
MP/Seq .001; St/Se q . 001

St/Seq.001;MP/Seq, 10; St/MP . 10

MP/St . 01 ; DIP/Se q.. 02

MP/Seq. 01 ;MP/St .01

MP/Seq. 001;1/IP/St .02

MP/Seq. 01 ; MP/St .10

MP/Seq. 01 ; St/Seq. 05

*This should be read: 'The Motion Picture treatment was superior

to the Still treatment at the .001 level and the Sequenced treatment at

the .10 level of significance, and the Sequenced treatment was superior
to the Still treatment at the .01 level of significance as compared by

t-test."
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TABLE 11

CORRELATION COEFFICIENTS BETWEEN .ATTITULE TOWARD STIMULUS
AND PERFORMANCE TEST SCC

Fifth Grade Sixth Grade

Motion
Picture

SCIENGE
fpecific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Mts
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cart.
Motion Picture Proj

Concepts
Gesture
Trampoline
Experimental Paint.

SOCIAL STUDIES
Specific Facts
Egypt Irric;ation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Eur/Mid. Amer
Transp. in India

(N=26)

.299

.115

-.271

.237

.188

.394*

-.167
-.182
-.498*

(N=29)

-.095
.231

.258

-.014
.249

-.025

.253

-.114
.081

(N=33)

.037
-.227
-.153

483**
.181

-.162

.199
-.244
.268

BequencelStill

(N=20) (N=18)

.280

.017
-.092

-.063
.184
.003

-.068
-.044
.212

(N=30)

-.083
.156
.279

.159

-.367*
.099

.259
-.021
-.o66

(N.28)

-.030
.163

-.241

-.018

-.095
-.161

-.198
-.o6o
-.451*

Mbtion
Picture Sequence Still

(N=37) (N=38) (N=37)

-.421 -.026 -.114 -.130
-.145 -.197 -.326* -.100
.251 -.124 .019 .076

-.089 .135 .011 -.120
-.193 -.167 -.119 -.074
.042 -.053 -.041 .170

-.040 .121 .043 -.107
-.020 .121 .382* -.139
.422 -.248 .036 .126

(N=28) (N=41) (N=37) (N=36)

-.047 -.215 -.030 .141
-.345 -.046 .408* -.032
.131 .098 -.056 -.239

-.104 -.148 .074 -.116
.46o* .397** .061 .328*
.145 .108 -.011 .245

.117 -.260 .047 .094
-.229 -.111 .117 .032
.461* -.269 .164 -.141

(N=29) (N=33) (N=38) (N=35)

.183 -.021 -.015 .300

.098 -.054 .046 .034
-.332 .159 .063 -.122

-.142 .276 .271 .356*
.177 .250 .115 .125

-.154 -.419* -.004 -.081

.120 .072 .374* -.033
-.329 -.210 -.067
.177 .104 ,.022 .122

*p < .05
< .01 60



These were equally divided among the three treatment modes, but, where

a significant correlation occurred for the still mode (5 cases) it was

always positive.

It may be concluded from these results that attitude toward the
stimulus presentation was not a factor in learning the content.
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CHAPTER IV

CONCLUSIONS AND DISCUSSION

x-
This chapttr-will present the specific conclusions that may be

derived from the data and discuss the results of the study and its im-

plications.

Conclusions

The following conclusions May be drawn from an analysis of the

results of the study:

1. The motion picture mode of visual presentation was superior

to the sequenced and still picture modes on 701; of the stimulus se-

quences for the fifth grade and 74% for the sixth grade.

2. In general, it is not possible tc determine the precise

reasons for this superiority. However, where such phenomena as speed,

directionality, action and reaction, dhanging viewpoint, and progres-

sive changes are necessary for an understanding of the content, the mo-

tion picture mode appears to be favored over the still modes of visual

presentation.

3. The superiority of the motion picture mode prevailed re-

gardless of subject matter content, the instructional objective being

served, the interaction between content and objectives, the grade

level of the sUbjects, or the sex of the sUbjects.

4. It appeared that concept learning, regardless of the subject

matter content, vas less subject to influence by the mode of visual

presentation than either the learning of specific facts or of serial

ordering.

5. The serial ordering of the content seemed to be most sus-

ceptible to influence by the motion picture mod..: of visual presentation.

6. The mode of visual presentation seemed to have the least

influence upon performance in presenting specific facts in science and

concepts in motor skill content.

7. There appeared to be no practical differences in the effec-

tiveness of the two still picture modes of visual presentation.
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8. There appeared to be no relationship between the sex of the
subjects and their performance with any of the visual modes of presenta-
tion or subject matter content areas.

9. There appeared to be no relationship between the mental
ability of the subjects and their performance with any of the visual
modes of presentation, subject matter content areas, or instructional
objectives being served.

10. There vas a tendency for the gir:s to make a more variable
response than the boys in the cognitive serial ordering of motor skill
content.

11. It appears that subjective attitude toward the mode of
stimulus presentation is not a factor in learning the content.

Discussion

The overall superiority of the notion picture mode of visual
presentation over the still picture modes makes it difficult to predict
the precise conditions under which different types of visual presenta-
tion would be most effective or to develop a taxonomy of motion. The
overriding conclusion that can be drawn from the study is that the mo-
tion pictuxe mode is more effective no natter what the content of the
material, the instructional objectives being served, or the character-
istics of the learners. There are some aspects of the study and its
results that deserve further discussion, however, and it will be the
purpose of this section to consider them.

The Notion Variable

Wbat are the.factors that night contribute to the effectiveness
of the motion picture?

As noted earlier, Vetter (1959) felt that motion heightened
realism, clarified spatial relationships, depicted action and inter-
action, and altered the velocity of observation so as to give meaning
to that which transpires too slowly or rapidly. Hovland, Lumsdaine
and Sheffield (1949) suggested that the motion picture permitted the
progressive alteration of the angle from which an object was viewed.
On the other hand, Pryluck and Snow (1967) speculated that movement
facilitated for the viewer the process of "cognitive transformationl"
in the sense that Guilford (1967) used it, or the changing of loca-
tion; arrangement of parts, or the sensory qualities or quantities of
the object viewed. Inherent to same degree in these three statements
is the assumption that some sort of progressive change was taking place
and that this changing condition was increasing the learning of the
content presented.



The Factor of "Change." If "change," by itself, is a factor in

increasing learning (or, perhaps, increasing the attention the viewer
pays to the stimulus), the motion picture film should prove to be the
superior mode of visual presentation under practically every stimulus
situation. In general, this was the case in the present study. Even in
those instances where the content tested indicated no apparent reason
for the motion picture's supremacy (that is, all the cues necessary for
correctly answering the question were contained in one or both of the
still picture treatments), more often than not the motion picture group
performed at a higher level. In 82% of the 73 test items that ahowed
significant differences at < .10 level for the fifth grade, the motion
picture group made the highest score. At the sixth grade level the mo-
tion picture group scored highest in 80% of the 89 significant test
items.

If one were to accept the hypothesis that the mere "changing"

nature of the notion picture stimuli was the critical element in its

superiority, one would also have to predict that the sequenced still

treatment (that simulated motion and incorporated many visual changes,

but of a more static nature) would be superior to the single still pic-

ture. However, such did not prove to be the case in this study. There

were no practical or significant differences between the two modes in

influencing performance.

Does this contradiction signify that we must discard our hy-

pothesis as to the importance of "change" as a factor in learning from

visual presentations? Not necessarily. But we may need to be more
precise as to what kind of "change" we are dealing wlth. The motion

picture film may be distinguidhed from the sequenced still picture by

its depiction of progressive or continuous minute changes in the visual

image rather than large-step disjointed (but related) dhanges. The ar-

tificial and unrealistic form of the projected sequenced visuals may
have introduced a distracting element into the presentation that had a

negative effect upon learning. Instead of serving as a transitional
presentation mode between the motion and still pictures (as assumed in

this study), it may have possessed unnatural characteristics that in-

troduced an uncontrolled variable. This explanation cannot be Eup-

ported with data, however, and is a question needing further invecti-

gation.

As a matter of fact, the whole question of the "change" factor

in visual presentation needs further study. Certainly, tnis is one

characteristic that differentiates the motion picture film from the

still picture. But just what the precise dimensions of these differ-

ences are have yet to be determined, and they were beyond the scope of

the present study.

Other Motion Factors. Several observations were made above in

the analysis of individual test items relating to conditions where the

motion picture demonstrated outstanding superiority and where possible
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reasons for this could be identified. Three of these conditions--de-

termination of "displacement" or "direction," the factor of "speed," and

the nature of the figure-ground relationships--deserve closer attention.

The perception of the "direction" one or more objects may take

or the "displacement" that occurs as a function of some kind, of action

or reaction might be enhanced by depiction in motion. The results of

one question in the "Steam" sequence (Figure 9) presented rather strong

evidence that some factor was operating in the motion picture treatment

that was not operating in the two still picture treatments. Comparing

the motion picture with the sequenced visual, it may be noted that the

one distinguishing feature was the actual direction of the movement of

the steam: away from the jets on the bottle. This was readily apparent

in the motion picture treatment as we could see the movement of the

steam. In the sequenced and still treatments, however, the steam was

observed in a static state, and it was not possible to perceive the

displacement of the space by tie steam. In other words, the positional

relationships of the steam to the bottle jets were determinable in the

motion picture but not in the stills. On the other hand, the progres-

sive positions of the bottles and jets themselves were readily dbserved

in all treatments. It is interesting to note that no significant dif-

ferences occurred on Test Item #5, which tested learning of the direc-

tion the bottle turned. But this latter observation of the reaction

alone (without a clear depiction of the action that caused it) may have

been an inadequate stimulus to convey the notion that a "pushing" ac-

tion was takin& place. Analysis of this single test item certainly

does not constitute proof of the presence of the "displacement" or

"directionality" factor, but it suggests a possible reason for the re-

sults. In an earlier study Allen, Filep and Cooney (1967) called this

particular phenomenon "action-process" and attempted to test it under

different stimulus conditions in programed instruction (motion picture,

still pictorial, and verbal print) without success. However, their

failure to find an advantage for the motion picture treatment may have

been due to the nature of the criterion test, as discussed in their re-

port, and the question is still open. The rationale for the recog-

nition of such a factor as described here is strong enough and the

evidence is supporting enough to warrant a more intensive study of

this particular variable.

The factor of the determination of the "speed" of an object

or the trans.Cer of the perception of speed to the drawing of some con-

clusion about the object may also have some relationship to the motion

variable. The particular example from the study pertained to the

analysis of the "Floating Market" sequence (Figure 3). The test item

required the selection of "motor" as one method of powering boats in

Thailand. Motor boats were shown several times in the sequence, and

it might have been expected that no differences in recognizing them

should occur among the three treatments. On the contrary, the motion

picture group performed at a significantly higher level than the two

still picture groups, only about 20% of the still group stibjects an-

swering the question correctly. The fact that none of the visuals in
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any of the treatments gave clear pictures of the actual motor on the

boats would lead to the conclusion that the subjects depended upon

other visual cues in making their responses. The principal cues that

were available to them were the speed of the motor boat as contrasted

with that of the paddle boats and the wake or water disturbance caused

by the motor boat as it went through the canal. Only the motion picture

treatment was able to depict accurately the speed of the motor boat,

and this faster speed may have been associated with the fact that motor

boats go faster than other boats, thus leading to a correct response.

One might also explain these differences as being a function of the

perception of the "displacement" of the water and the air by the boat

or the action of the wake or small waves caused by the boat. The factor

of "speed" might, therefore, be related to the factor of "displacement"

or "directionality" discussed above. In any event, this phenomenon
warrants further researdh as an element related to the motion variable.

The nature of the ground against which the figure appears and

the figure-ground relationships may affect the learning of the content

differently under various visual presentationS modes. Two sequences

possessed characteristics that may illustrate these differences. In

the sequence showing the harvesting of bananas in the "Banana Harvest-

ing" (Figure 8) extremely high differences were obtained favoring the
motion picture treatment, particula:Ly in relation to the covering of

the bananas with a plastic bag before cutting them from the tree. The

correct answering of this question required the recognition of the plas-

tic bag. However, the plastic bag became a part of the ground and
could not be discriminated as being a figure in the still picture ver-

sions. On the other hand, the motion picture version showed the flashes

of light from the plastic bag as it was moved over the bunches of ba-

nanas, thus presenting the cues necessary for answering the question.

The second sequence in which the cluttered background tended to merge

with the figures on it was the water wheel and oxen sequence in "Egypt

Irrigation" (Figure 2). Here, again, it is difficult to separate the

oxen, gear arrangement, and water wheel fram the foliage in the back-

ground in the two still versions, whereas the motion picture shows this

rather clearly. It would appear that, where the figure or object to be

discriminated has physical Characteristics similar to the background

against which it is viewed (such as color, shape, size, position, tex-

ture, etc.), the motion picture mode of visual presentation will more

adequately display the stimulus for discrimination. Again, the phenom-

enon that might be operating here, as in the cases cited earlier, is

that of "displacement," or the movement of a figure or object against

a relatively stable background. This movement then caused the object

to be separated from the background and thus perceived as an entity

distinct from it.

It may be seen that all of these examples are related and need

to be carefully studied under conditions that would permit a clear and

unequivocable identification of their Characteristics and effects. It

was beyond the scope of this exploratory study to do more than identify

some of the possible factors contributing to the effectiveness of the
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different visual presentation modes. It is certainly obvious that the

motion picture showed such consistent superiority over the still pic-
tures that some powerful inherent mode-related influences must be ope-

rating.

The Question of Technical Quality

It was noted earlier that/ in copying the frames fram the mo-
tion pictures to produce the two still picture treatments, there was a

loss in technical quality. The question is immediately raised as to
the effects of these quality differences upon the performance under

each of the visual presentation conditions. In other words, could the

inferiority of the two still picture treatments to the motion picture

treatment be a function of the quality of the visual images projected

rather than to other inherent Characteristic differences among the

visual modes themselves?

A careful examination of the results of the study and of the
actual visuals used leads to the conclusion that the technical quality

of the visuals was probably not a factor in the differences obtained.

When one studies the still visuals in relation to the test questions,

it can be seen that the cues needed to answer the questions are as

clearly readable in the still versions as in the notion picture version.

The two exceptions are-the water wheel sequence fram "Egypt Irrigation"

(Figure 2) and the "Banana Harvesting" sequence (Figure 8). The results

from these two sequences have already been discussed and some hypothe-

ses made relative to the differences found. However, these conclusions

could be modified if technical quality were really an operating vari-

able. On the other hand, the differences noted could be explained as

well by the figure-ground explanation made as by the teChnical quality

explanation.

Implications

The study has demonstrated the overall effectiveness of presen-

tation in the motion picture form. This implies that, under most condi-

tions, the motion picture will be at least as effective as the still

picture in presenting material to be learned cognitively. The exact

conditions under which the motion picture should be used are still not

clear. It would appear that motion is certainly indicated where the

particular content to be learned consists of the movement itself and

its characteristics or is enhanced and differentiated by the cues pro-

vided in the action of the movement. If the motion might distract the

viewer from careful attending to the context, as might be the case in

extremely short sequences or where action (movement) is occurring that

is unrelated to the specific material to be learned, the still picture

may prove to be a better choice. This study was unable to obtain de-
finitive answers to the question of what pictorial mode to use under
specified conditions, but it did point out some specific conditions
that Should be studied in greater detail.
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APPENDIX A

STIMULUS MATERIALS

I. Science:

A. Knowledge of Specific Facts:

1. "Chain Reaction - Controlled Chain Reaction" (Produced
by Encyclopedia Britaanica Films)

Nbtion Picture: 1 minute 36 seconds
Sequenced: 72 frames
Still: 12 frames

2. "Cell Division" (Produced by Encyclopedia Britannica Films)

Motion Picture: 1 minute 42 seconds
Sequenced 36 frames
Still: 11 frames

3. "Contours" (Produced by Gateway Films)

Motion Picture: 23 seconds
Sequenced: 61 frames
Still: 9 frames

B. Serial Ordering:

4. "Bean Germination" (Produced by Walt Disney Nature Library)

"Plant Self-Feeding" (Produced by International Communications
Foundation)

Nbtion Picture: 1 minute 52 seconds
Sequenced: 81 frames
Still: 11 frames

5. "Filtering" (Produced by Encyclopedia Britannica Films)

Motion Picture: 1 minute 30 secands
Sequenced: 50 frames
Still: 14 frames
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6. "Tacoma Narrows Bridge Collapse" (Produced by Ealing Films)

Nbtion Picture: 1 minute 31 secaads

Seauenced: 52 frames
Still: 11 frames

C. Concepts:

7. "Beat Can Do Work" Produced by International Communications
Foundation)

Motion Picture: 58 seconds
Sequenced: 57 frames

Still: 11 frames

8. "Dome and Volcanic Mountains" (Produced by Film Associates)

Motion Picture: 43 seconds

Sequenced: 53 frames
9 frames

9. "Amusement Park" (Produced by Science Researah Associates)

Motion Picture: 3 minutes 23 seconds
Sequenced: 106 frames

Still: 15 frames

II, Mbtor Skills:

A. Knowled e of S ecific Facts:

1. "Head Balance-Tumbling" and "Hand Balance-Tumbling"
(Produced by Cahill)

Mbtion. Picture: 25 seconds

Sequenced: 64 frames

Still: 13 frames

2. "Slide Projector" (Produced by Chandler)

MOtion Picture: 54 seconds

Sequenced: 58 frames
Still: 11 frames

3. "Shot Put" (Produced by Athletic Institute)

Motian Picture: 13 seconds

Sequenced: 22 frames

Still: 8 frames
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B. Serial Ordering:

4. "Clay Beads" (Produced by Scope)

Motion Picture: 2 minutes 19 seconds
Sequenced: 98 frames
Still: 14 frames

5. "Bird' s Nest" and. "Cartwheel" (Produced. by Cahill)

Motion Picture: 30 seconds
Sequenced: 56 frames
Still: 11 frames

6. "Motion Picture Projection" (Produced by. Chandler)

Motion Picture: 52 seconds

Sequenced: 53 frames
Still: 9 frames

C. Concepts:

7. "Gesture" (Produced by Scope)

Motion Picture: 1 minute 31 seconds

Sequenced: 68 frames
Still: 14 frames

8. "Basic Bounces - Trampolining"
(Produced by Athletic Institute)

Motion Picture: 22 seconds

Sequenced: 91 frames
Still: 22 frames

9. "Experimental Painting" (Produced by Hester and Associates)

Motion Picture: 110 seconds

Sequenced: 20 frames
Still: 1. frames

III. Social Studies:

A. Knowledge of Specific Facts:

1. "Egypt - Village Irrigation" (Produced by Gateway Films)

Motion Picture: 1 minute 33 seconds

Sequenced: 89 frames

Still: 13 seconds
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2. "Africa - City Life" (Ptoduced by Gateway Films)

Motion Picture: 1 minute 59 seconds

Sequenced: 66 frames

Still: 23 frames

3. "Floating Markets of Thailand" (Produced by International
Communications Foundation)

Motion Picture: 1 minute 38 seconds
Sequenced: 47 frames

Still: 12 frames

B. Serial Ordering:

4. "New Panama Harvesting Methods" (Produced by International
Communications Foundation)

Motion Picture: 2 ndnutes 30 seconds

Sequenced: 69 frames

Still: 14 frames

5. "Copra Production" (Produced by International Communications
Foundation)

Mbtion Picture: 1 minute 57 seconds

Sequenced: 52 frames

Still: 13 frames

6. "Teak Lumbering in Thailand" and "Lumberman." (Produced by

International Communications Foundation)

Mbtion Picture: 2 minutes 53 seconds

Sequenced: 126 frames

Still: 22 frames

C. Concepts:

7. 3Africa - Village Life" (Produced by Gatewv Films)

Mbtion Picture: 2 minutes, 55 seconds

Sequenced: 90 frames'

Still: 17 frames

8. "The Use of Labor in. Eastern Europe" and "The Use of labor
in Middle America" (Produced by International Communica-
tions Foundation)

Mbtion Picture: 3 minutes 3 seconds

Sequenced: 107 frames

Still: 28 frames
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9. "Transportation in Developing Nations - India"
(Produced by International Communications Foundation)

Mbtion Picture: 1 minute 36 seconds
Sequenced: 41 frames
Still: 13 frames
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A.PPENDIX B

PERFORMANCE TESTS

EXPLANATION: The correct answers are indicated in the Performance

Tests by underlining in the case of the multiple-choice items, by

the insert:1.cm of the acceptable answers for the constructed responses,

or by other self-evident markings. For purposes of clarity, the

sUbject matter content area, instructional objective being tested,

and title of the stimulus material are given. These were not pre-

sented to the subjects in the actual tests. The letters identifying

response points were not shown unless mentioned in the question.

SCIENCE CONTENT

"Nuclear Reactions" (Specific Facts)

1. Tne drawing of the atom below has different parts marked with

numbers. Read each of the descriptions and put the right number

in eadn blank space.

a. 1 particle about to split atom

b. _1_ an atom about to be divided by a particle

c. particle that gives light when hit

d. 2 path of a rotating particle

e. b particle which moves in circular paths
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2. The picture showed atoms bLing hit. Each time a particle hits
other atoms, the particles

a. increase in number.
b. stop moving.
c. bounce away from the atom.
d. start moving in a circular path.

3. We can best control change in a nuclear reaction by

a. taking away the nucleer material during the reaction.
b. changing the number of black bars in the nuclear material.
c. turning the black bars in the nuclear material.
d. not changing the position of the black bars.

"Cells" (Specific Facts)

1. When the cell divides the "strings"

a. go to different cells.
b. go toward the center.
c. get mixed together.
d. jgo half to one cell and half to the other.

2. In forming new cells, the parent cell gives the new cells

a. seleral pairs of "strings."
b. equal amounts of "stringeand cell mate ;.

c. material in proportion to the number of 1.4.mes split.
d. equal amounts of jellylike cell material.

3. The "strings" in the middle of the cell form into

a. a large mass with no observable order of the "strings."
b. separate cells containing no "strings."
c. "strings" of two.
d. circular "strings."

4. The cell is not changing when

a. it is multiplying.
b. it is growing.
c. it is dividing.
d. its division has been completed.
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5. The drawings below shaw the cell at different times. Bead eadh

of the descriptions and put the right nuMber in each blank space.

a. 4 beginning of cell division

b. 3 least movement inside the cell

c. 1 ianer portion of cell disappears

d. 2 grouping of "strings" into twisted pairs

2. 3.

"Contours" (Specific Facts)

1. The contour map shows

a. location of rivers.

b. location of mountains, streams, and roads.

c. steepness of a hill and location of trees.

d. elevatIonst_steepasEsolfhlags: location of land

-Pormations and raads

2. The picture showed a contour nap. The point of view is the same

as if a person were

a. standing on top of the mountain and looking down.

b. looking straight down at the earth from an airplane.

c. making slices ia the earth.

d. looking up at the mountain.

3. The distance between the contour lines dhanges with changes in

land form. Lines that are close together show that

a. the land is this

b. there is a gradual slope up from the beadh.

c. this is the starting point for a mountain.

d. that the land is flat.
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4. The elevation marked zero on a contour map shows

a. the lawest flat ground in tbe area.
b. a sandy beach.
c. the level of the sea.
d. ground that doesn't have any moun.tain on it.

5. The cantaur map belay has different parts marked with numbers.
Read each of the descriptions and put the right number in each
blank space.

a. the highest elevation
b. 2 steepest part of the mountain
c. 1 zero elevatian
d. 7- a line whiah isnot a contour line
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"Plants" (Serial Ordering)

1. Pilt these three steps in the right order for growing a bean plant.
(Put the nunters 1, 21 and 3 in their right places.) Two of the

steps shown are not true and should not be nuMbered.

a. 2

e. 1

b.
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2. Put these four drawings in the right order for a seed planting
itself. (Put the numbers 11 21 31 and 4 in the spaces.)

a. 2

C. 1

"Filtering" (Serial Ordering)

d.

1. Put these five steps ia the right order for filtering a liquid.
(Put the numbers 1, 2/ 3/ 41 and 5 in the spaces.)

a. 2 wet paper filter with water
b. 1. clean liquid passes through filter
c. 1 place folded paper in funnel
d. 5 wash out container
e. 3 pour blue mixture into funnel
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2. These pictures show how to make a paper filter for a funnel.

(PUt the numbers 1, 21 31 and 4 in front of these steps to show
the right order.) No of the steps shown are not true and
Should not be numbered.

a. 1

d.

C

b.

7
e. 11=1.

C. 2

3. The maa poured two clear liquids together to form a blue sUbstance.

The substance left in the paper filter after the final step was in

the form of

a. gas moving on top the liquids.

b. a dark liquid as thidk as syrup.

c. a waterlike liquid.
d. a clear sdbstaace.
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4. These pictures show the main steps for filtering solids from
liquids. Put the numbers 1, 2, and 3 in front of these steps

to show the right order.

a. 2 b. 1

"Tacoma Bridge" (Serial Ordering)

1. The drawing below shows the side of the bridge. Which section of

the bridge started to move first? Put the number here: 3

2. In the drawing below, the greatest movement took place between which

two points? Put the nudber here: (a) 2 or 4 and (b) 2 or 4 .

1. 2. 3. 5.
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3. Pretend you are standing at the end of the bridge. The dotted line

represents the bridge when it is not moving. Pick out a picture

that you might have seen during this tine.

a. b. c. d.

4.

4 Pretend again that you are looking at the side of the bridge. Try

to remember the way the bridge moved. Put the number 1 beside

the first step, the number 2 beside the second, and beside

the third. Two of the steps are not true and should not be numbered.

a.

C. 1

e.
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"Steam" (Concepts)

1. Choose a word that describes work done by steam.

a. pulling
b. rising
C. heating
d. pushin

2. Choose the diagram that shows when the fan will turn the fastest.

a.

b.

C.

steam

fan

steam
falga

steam

fan

X
). Whidh of the following steps will increase the work done by a

steam engine?

a. ghorten the distance between heat source and water

b. increase the space between heat source and fan blade

c. lower the temperature of the heat source

d. ramave the heat source

4. Ia the test tube experiment we saw 'bloat

a..water can not be dhanged into steam.
b. steam takes less space than water.
c. water aad steam take the same amount of space.

d if water is converted into gteam it takes u more s ce.
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5. Which way did the steam motor bottle turn? (Draw a circle around
the letter next to the right arrow.)

a.

.)/ONNsik.

"Dome and Volcanic Mountains" .(Concepts)

1. The most important difference between the dome and volcanic type

of mountains is

a. the thickness of the solid roak
12ts_o2exr_ALI_nthe round to the
c. the presence of melted roak.
d. a layer below the surface which

spread on.
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2. Here is a drawing of what a slice of the earth might look like from
the side? Where do you think the molten rock comes from? (Draw a
circle around the letter next to the right area.)

d.

3. Here are some side drawings of the earth. Which one shows haw a
dome-shaped mountain is made?

a.

C.

b.

4. If you saw a smooth, dame-Shaped mountain, you might say it

a. is a volcanic mountain that has erupted recently.
b. is a mountain that was forced up by pressure from

below the surface of the earth.
c. is a very old mountain, worn through by aaow and water.
d. was formed by cracks in the top layer of the earth.

5. The force that causes dame and volcanic mountains to form is

a. openings in the rocks.
b. differert layers of rock.
c. rock at different layers.
2......pressure of melted rock.
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"Amusement Park" (Concepts)

1. Which of these rides temporarily overcame the pull of gravity?

a. roller coaster ride
b. rotor ride
c. motorcycle
d. all of the rides

2. Here is a drawing of the roller coaster ride. Where will the

car be traveling the fastest? Put the number here: 4

2.

3. In the rotor ride people stood against a wall. If the ride
speeded up people would be pulled in direction
and if it slowed down they would be pulled in direction
(b) 1 . (Put the right numbers in the upaces.)

2. 3.

END OF SCIENCE CONTENT TEST
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MOTOR SKILL CONTENT

"TuMbling" (Specific Facts)

1. During the head balance position, the girl used her: (Draw a
line under one or more right answers.)

a.

2. Pick the drawing Whidh best Shows the head balance position.

a. b. c.

3. (True or False) - The girl changes balance by moving her legs.

4. When did the girl have one foot on the ground?

a. on the wayza
b. on the way down
c. before starting
d. during the head stand
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5. During the hand balance position) what body parts touched the ground?

(Draw a line under one or more right answers.)

6. In going from the hand balance sitian back to the standin osi-
tion) what body parts touched the ground?
one or more right answers.)

a.

C.

d.
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7. Which picture shows the best hand balance form?

a.

C.

b.

d.

8. When did the girl tuck her head between her arms?

a. on the muy up
b. on the way down
c. while standing
d. when doing the hand balance
e. none of the above

"Slecific Facts)

1. If the slide projector is moved closer to the screen, the picture

on the screen will

a. get bigger.
b. get smaller.
c. stay the same.

d. none of the abovt.

2. Turning the lens will make the picture

a. became larger.
b. become share_ and in focus

c. move up and dawn.
d. change to the next slide.



3. The right way to switch on the slide projector is to turn on first

the (a) fan and second the 11) lamp
(Write the right answers in the spaces.)

4. Match the numbers in the diagram to the descriptions given below.
(Beside each picture is a number. Mark the right number in each
of the blank spaces.)

a. 4 up-down knob
b. 2 lamp and fan switches
c. 3 slide holder
d. I focus adjustment

8.

"Shot Put" (pecia9 Facts)

1. The man swung his right leg around to help him to

a. turn.
b. start.

c. move.
d. jump.
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2. Once the man has thrown the ball, he turns, which helps him to

a. see where the ball lands.

b. keep moving.

c. stop his forward motion.

d. relax his muscles.

3. What action did the man do to make the ball go far?

a. threw the ball like a baseball

b. used all his weight

c. paused in the center of the ring

d. used only his arms

4. Where was the ball at the beginning?

a. held at his side

b. held at his shoulder

c. held in both of his hands

d. held over his head

5. The man's arm was bent (straight or bent) at the start of the

throw? (Put the right answer in the space.)

"Clay Beads" (Serial Ordering)

1. Put these four steps in the rioht order for naking a clay bead.

(Put the numbers 1, 2, 31 and 4 in the spaces.)

a. 3 roll with fingers

b. 2 roll in palm of hands

c. 1 break off piece of clay

d. make hole with a sharp stiCk
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"Bird's Nest Cartwheel" Serial Orderin

1. Shaw the right order for performing the bird's nest. (Put the

numbers 1 2, 3, and 4 in the spaces next to the drawings.)

a.

C. 2

2. Show the right order for doing a cartwheel. (Put the nmmbers

11 21 31 41 51 and 6 in the spaces next to the drawings.)

b. 1
a. 2

C)))

d.

c. 6

e. _4
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"Motion Picture Projector" (Serial Orderim)

1. Dram a line showing the path through the projector.

stop
here

2. The woman prepared the projector for threading by doing the things

listed below. Place these steps in the order that She did then.

(Put the number 1 beside the first step, 2 beside the second

step, and 3 beside the third.)

a. open and fold back lens

b. 2 put reel on upper projector arm

c. I put reel on lower projector ara
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"Gesture" (Concepts)

1. Pick three answers that best describe the style of the artist.

(Draw a line under the right answers.)

a. continuous movement
b. stop and go
c. scribble
a. stiff
e. flawinIE

f. detailed

2. The sketches were made in large notions. This was done by moving

the

a. whole arm and hand.
b. wrist and hand.
c. fingers.
d. body.

3. The artist in the'films tried to

a. work quickly and carelessly.
b. carefully drew all details.
c. reproduce the shades and shadows.

2.,,re_a_Axilisp_t_sh the cseralsap_Le..

"Tram(soncats)

In order for the man to jump high in the air he (Draw a line under

either True or False.)...

1. (True or False) turned around quickly.

2. (True or False) quidkly straightened his legs.

3. (True or False) swung his arms upward.
4. (True or False) rotated his arms sidewards.

5. (True or False) turned, his head.

The man used his arms for Which of the follawing purposes? (Draw a

line under either True or False.)

6. (True or False) maintaining his balance when jumping

7. (True or False) changing the height of the jump

8. (True or False) pushing against the trampoline

9. (True or False) dhanging direction and speed while
maintaining balance
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10. When the man landed on the trampoline, how far down did it move?

(Draw a line under the letter next to the right drawing.)

a. b.

"Experimental Painting" (Concepts)

1. When an artist paints with bleach he is

C.

1. drawing on paper.

2. adding tan coloring to the paper.

3. using a single color.

4. taking color away fron1/1.4.9.222ex%

2. The opposite of painting with bleach painting with, colors,

paint etc. (Write the correct answer in the space.)
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3. Think of the way bleach acted on colored paper! The drawing repre-

sents the path of a brush with BLEACH on it. When the brush is at

this point, the color paper is darkest at nmmber ial_JI and

li test at nunber (b) 1 .--Irceie the right nmmbers in the

spaces.

END OF .MOTOR SKILL CONTEST TEST
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SOCIAL STUDIES CONIENT

"Egyptian IrriEation" (Specific Facts)

1. The pictures below show four water-raising devices. (Draw a

circle around those that were Sham in the_pictures.)

2. Which water-raising method gives the villagers the greatest

amount of water in an hour's time? 4 (Choose the drawing

below which best answers the question and mark the number in

the blank space.)

3. Which water-raising method shown in the pictures does not give

a steady flow of water? I (Choose the drawing which

answers the question and mark the nuMber in the blank space.)

4. Which system would probably be owned by a rich man?

(Choose the drawing below which best answers the question and

mark tae nmmber in the blank spaa7

4.
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"African City" (Specific Facts)

1. In the African school, what language was being learned?

a. Spanish
b. EnfiliSh.

c. French
d. African

2. Draw a circle around those jobs that were shown in the picture

you just saw. (Draw a line under one or more.right answers.)

a. office work
b. mining
c. hospital work
d. farming

3. In the picture, people in African cities rode (Draw a line under

one or more rights answers .)

a. bicycles.
b. motorcycles.
c. trucks
d. buses.
e. horse drawn carts.

"FloatinO[arket" (Specific Facts)

1. Pick the two ways of powering boats in Thailand. (Draw a line

under one or more right answers.)

a. sail
b. motor
c. paddle
d. towing

2. Pick two ways in which the boat was used in Thailand. (Draw a

line under one or more ridht answers.)

a. ferrying people across the river

b. as houseboats
c. trans ortation
d. as stands for selling products

3. Pick one way ia whidn people determined the price of the food

they sold.

a. measuring the length

b. determining the weight

c. judging the package size
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"Banana Harvestine (Serial OrderinE)

1. Show the right order in which bananas are harvested. (Put the

numbers 1, 21 and 3 in the right spaces.)

2 cut off bananas
I cover bananas with plastic bag

cover with burlap material

2. Show the right order for processing bananas. (Put the numbers
11 21 3, 4, 5, and 6 in the right spaces.)

5 package
"7"-- label

sort
2 soak and cut apart

stack boxes
1 hang banana stalks on rack

"CoprallSerial Ordering)

1. Below are listed several steps in harvesting coconut. Arrange

the steps in the order that they took:place. (Put a number 1

beside the first step, number 2 beside the second step, and
number _L. beside the third stela.)

3 remove coconut meat from shell
1 rip off outer covering of coconut and load in baskets
2 divide coconuts in half

2. In harvesting the coconut, which of these tools was used first,
second, third, and fourth? (Put the numbers 1, 21 3/ and 4 in

the spaces next to the drawings.)

a. 2 b. C.



"Lumbering" (Serial Ordering)

1. In the drawing below, the numbered arrows show the different

places a tree is cut. (Put the numbers in the order that the

cuts were made.)

First Step 2

Second Step 3

Third Step 1

2. Arrange the steps for getting logs out of the forest. (Put number

1 beside the first step, number 2 beside the second step, and

so on.)

2 notch the tree
elephant drags

I cut the tree
truck tows

3. Below are listed four steps in yAking boards fram logs. (art

nudber 1 beside the first step, nuMber 2 beside the second

step, and so on.)

4 stack -wood to dry in the sun

cut to right length
I remove bark
2 cut into planks

"African Villagen_SConc:ept0

1. The picture showed how people who live in villages

a. raise cattle.
b. build houses.

c. farm the land.
d. all of the above.

2. In the picture you saw, the music was

a. very slow
b. slaw
c. fast
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3. Whidh two things were probebly made outside the village?
(Draw a line under one or more right answers.)

a. metal water buckets
b. fanu tools
c. houses

4. In the picture you saw people getting water fram

a. water tank.

c. river.
d. water faucet.

5. Pick three modern improvements whidh would prdbably be of the
greatest value to the villagers. (Draw a line under one or more

right answers.)

a. street sweeping machine
b. water pumping systea
c. brick making machine
d. music amplifier

e- incIREILLAgnILLY131221

"Easter2_3. Middle America" (S22.2ats)

1. Compare the farming capacity of EAstern Europe and Middle America.
If there was a sudden demand for more food, Eastern Europe
(Eastern Europe or MidAle America) could respond. faster.
(Write the correct answer in the blank space.)

2. Machine automation techniques are used with most jabs in
Eastern Europe (Eastern Europe or Middle America).
(Write the correct answer in the blank space.)

3. Pretend you are a scientist trying to find out about the cultures
in Eastern Europe and Middle America. You have found several
objects fram each of these areas. Mark an M.A. (Middle America)

or E.E. (Eastern Europe) in each of the blank spaces to identify
where they were found.

E.E. trucks
M.A. hand weaving looms
E.E. tractor

ox-driven plow
E.E. crane

E.E. power tools
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4. Mark an M.A. (middle America) or E.E. (Eastern. Europe) in the
blank spaces in front of the wrds which best describe eaCh area.

E.E. industrial
E .E . city
M.A. primitive
E .E . automation
M.A. country

"Transporiation in IndifL(gatEaELE)

If you were trying to Shorten the travel time along India's roads,
which changes would you make? (Draw a line under each right answer--
either True or False.)

1. (True or False) - make vehicles stay on their
own side of the road

2. rue or False) - pave all the roada
3. True or False) - keep cattle off the road
4 (True or False) - have animal carts, camels, and

trucks use the same road

Draw a line under the right answer below - True or False.

5. (True or False) - In India, food is zenerally
produced locally because
transportation is poor.

Several reasons for usiag animals rather than trucks are (Draw a line
under each right answer - either True or False.)

6. (True or False) - trucks are expensive.
7. (True or False) - animals are faster.

8. (True or False) - animals have no repair problems.

9. In India, which store would probably have the most business?

a. gas station
b. garage
c. saddle sha
d. travel agent

END OF SOCIAL STUDIES CONTENT TEST
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APPENDIX C

TABLE 12

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR MALE ADD FENAIE SUBJECTS
(FIFTH GRADE)

Male

df Prob. clf

SCIENCE

2/26
2/26
2/26

2/26
2/26
2/26

2/26
2/26
2/26

2/32
2/32
2/32

2/32
2/32
2/32

2/32
2/32
2/32

2/39
2/39
2/39

2/39
2/39
2/39

2/39
2/39
2/39

.353

.771
2.451

4.117
6.039
1.385

1.838
1.413
.088

2.353
3.430
1.996

1.837
.236

.069

1.430
.620
.013

6.122
1.434
3.233

7.441
5.o84
2.113

2.636
.367

.688

Madan

Ma OM

111a

<.05
<.01

PaiDammo

Imo mm

alma woo

<.05
111. Imla

a.mlbaNa

IMO iamb

dImml

madam.

mmiaw

<.005
--

<.05

<.005
<.025

Ma PIO

<.10

am Ma

2/36
2/36
2/36

2/36
2/36
2/36

2/36
2/36
2/36

2/50
2/50
2/50

2/50
2/50
2/50

2/50
2/50
2/50

2/47
2/47
2/47

2/47
2/47
2/47

2/47
2/47
2/47

Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Mts.
Amusement Park

MOTOR SKITXIS

Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Orderinz
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Projector

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts

Egypt Irrigation
African City
Floating Market

Serial OrderIRE
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Europe/Midd. Amer.
Transportation in India
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Female

Prob.

2.279
1.026
1.414

17.325
2.937
.245

6.053
2.133
1.593

1.331
2.907
4.391

2.383
3.338
9.067

.714

.315

2.095

10.951
.789

1.263

16.365
1.542
1.623

3.986
.691

.889

Mao

NINO Ime

<.001
<.10

<.01

erg

11..01

<.10
<.025

<.05
<.001

Imo 11..

gam am,

<.001

...Mamma

<.001
~NM.

arm. /ma

<.05



TABLE 13

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR NAIE AND FEMALE SUBJECTS

(SIXTH GRADE)

Male

F Prob.

Female

Prob.

SCIENCE

Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordierla
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Mts
Amusement Park

MOTOR SKILLS
Specific Facts
Tudbling
Slide Projector
Shot Put

Serial Orderin
Clay Beads
Bird's Nest/Cartwheel
Motian Picture Projector

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
S ecific Facts
Egypt Irrigation
African City
Floating Market

Serial Orderiu
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Europe/Nidd. Amer.
Transportation in India

2/52
2/52
2/52

2/52
2/52
2/52

2/52
2/52
2/52

2/46
2/46
2/46

2/46
2/46
2/46

2/46
2/46
2/46

2/52

2/52
2/52

2/52
2/52
2/52

2/52
2/52
2/52

.644

.838

.810

1.837
18.618 <.001
5.319 .01

7.600 <.005
3.201 <.05
1.722

1.940
.731

1.487

1.370
6.723
.456

801
.429

.017

.794

.329

2.740

8.836
1.266
.804

3.702

.575

.172

<.0o5
ONE /NNW

1
1111. .1/1

0.41.

Pomo

<.10

<.001
0=11,100

11 /MO

<.05

2/55
2/55
2/55

2/55
2/55
2/55

2/55
2/55
2/55

2/62
2/62
2/62

2/62
2/62
2/62

2/62
2/62
2/62

.170

.590

.917

13.625
6.156
1.366

1.017
.211

.427

4.076
3.424
2.209

1.331

3.535
6.177

1.985
.200

.314

2/49 30.114

2/49 8.908
2/49 9.773

2/49
2/49
2/49

2/49
2/49
2/49
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7.396

.596
1.526

5.566

.2!!J849

Immw

<.001
<.005

.10

awe dime

<.025
<.05

MINDS.

es/...

<.05
<.005

sow

<.001
<.001
<.001

<.005
IPMAIMO

<.01
1



TABLE 14

TOTAL PERFORMANCE TEST MEAN SCORES FOR MALE AND FEMALE GROUPS s

(FIFTH GRADE)

Male

Seq Still

Female

Seq Still

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Motor Skills
Steam
Dame 8:Volcanic Mts.
Amusement Park

MOTOR SKILLs
Specific Facts
Tumbling
Slide Projectcr
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Proj.

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Europe/Midd. Amer.
Transportation in India

3.08

3.44
4.88

4.83
10.11
5.88

3.08
3.11
2.38

15.00
5.44
2.30

6.11
4.75

4.4o

5.11
6.44
1.70

5.77
8.00

9.14

6.31

5.73
7.00

7.85

3.6o
6.29

3.11

3.50
4.08

1.89
7.25

4.17

3.11
2.63
2.25

13.13
4.4o
3.22

4.44
5.30
4.33

4.50
5.70
1.78

4.27
8.36

7.39

3.27
3.50
5.15

7.73
3.00
6.39

2.50
2.67
3.44

1.88
6.00

5.11

2.25
3.42

2.44

13.30
6.44
2.38

4.90
4.33
4.19

3.90

6.78
1.75

4.57

7.39
6.87

4.29
4.23
5.60

6.07
4.08

6.87

2.47 2.00 3.46

4.15 3.91 3.20
3.73 3.20 2.69

6.33 1.85 2.09
9.23 8.09 6.73
4.55 4.13 4.77

2.53 1.31 1.55

2.39 3.28 2.80

1.91 2.47 1.92

13.75 12.40 12.61
5.93 4.72 5.70

2.83 2.60 1.80

6.35 5.33 5.28
5.80 3.39 4.6o
4.17 3.30 1.87

4.8o 4.53 4.17
6.87 7.11 6.65
2.39 1.75 2.40

5.85 3.85 4.18
7.62 6,94 7.35

8.00 7.50 7.23

7.00 3.62 3.47
4.77 3.77 3.80
7.41 6.10 6.31

8.95 6.92 7.88
4.54 6.35 5.50
6.47 7.00 6.39
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TABLE 15

TOTAL PERFORMANCE TEST MEAN SCORES FOR MAIE AND FEMALE GROUPS
(SIXTH GRADE)

Male Female

Seq Still Seq Still

SCIENCE
Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Motor Skills
Steam
Dome 8c Volcanic Mts.
Amusement Park

3.42

4.2o
4.38

4.58
11.65
6.06

3.63

3.55
2.50

MOTOR SKILLS
Specific Facts
TuMbling 14.05
Slide Projector 5.07
Shot Put 3.19

Serial Ordering
Clay Beads 5.63
Bird's Nest/CartIbLeel 6.14
Motion Picture Proj. 5.13

2211.22EU.
Gesture 5.21
Trampoline 6.43
Experimental Painting 1.94

SOCIAL STUDIES
Specific Facts
Egypt Irrigation 5.89
African City 7.84
Floating Market 9.11

LEIRLD1121112E
Banana Harvesting 6.94
Copra 5.42
LuMbering 7.39

concepts
African Village 9.11
East. Europe/Midd. Amer. 9.42

Transportation in India 6.72

3.00 3.62 3.28 3.21 2.95
3.88 3.47 3.79 3.24 3.78
4.16 4.85 3.24 3.28 3.84

3.65 2.69 5.56 2.63 2.24
7.81 6.63 10.32 7.86 7.11
4.05 4.85 5.10 4.72 4.11

2.60 1.94 2.56 2.00 2.14
2.81 2.74 3.11 2.86 2.89
1.95 2.40 2.05 2.28 2.32

12.64 12.44 14.00 12.39 14.35
5.38 5.84 5.65 4.75 6.05
2.74 2.50 3.05 2.41 2.48

4.57 5.63 6.05 5.61 5.10
2.88 5.58 5.57 3.50 4.82
5.00 4.50 4.90 3.59 2.96

4.5o 4.50 5.18 4.39 4.20
6.88 7.00 6.57 6.85 6.82
2.00 2.00 2.15 2.09 1.87

5.32 5.39 6.20 4.63 3.17
8.11 8.17 7.74 6.72 8.53
7.61 8.11 9.22 7.47 6.79

5.21 4.00 6.53 4.11 3.83
4.61 4.78 5.11 5.06 4.53
7.11 6.42 7.39 7.00 6.00

8.47 7.67 8.93 7.11 7.11
8.50 7.94 7.58 8.22 6.40
6.89 7.05 7.33 7.27 6.74



TABLE 16

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR HIGH AND
LOW VERBAL SGAT GROUPS (FIFTH GRADE)

High Verbal SCAT Low Verbal SCAT

df Prob. df Prob.

SCIENCE

2/38
2/38
2/38

2/38
2/38
2/38

2/38
2/38
2/38

2/43
2/43
2/43

2/43
2/43
2/43

2/43
2/43
2/43

2/47
2/47
2/47

2/47
2/47
2/47

2/47
2/47
2/47

.441

.906

1.904

8.290
6.330
.201

1.764
2.393
1.781

2.283
4.406
2.165

3.358
2.603
1.297

.632

.085

.241

19.944
1.282
1.219

15.013
.508

2.687

2.654
.713

.329

PM, IWO

111111

<.005
<.005

ONO /MO

311.1IM

OMB W.m

PRO M..

<.025

<.05
<.10

ammo..

<.001

PM, PIO

<010

<.10

OM. /MO

2/24
2/24
2/24

2/24
2/24
2/24

2/24
2/24
2/24

2/39
2/39
2/39

2/39
2/39
2/39

2/39
2/39
2/39

2/39
2/39
2/39

2/39
2/39
2/39

2/39
2/39
2/39

1.151

.939
2.620

10.055
1.984
2.3lo

2.695
.398
.500

.64o

1.520
2.493

1.442
.013

2.902

1.183
.o82

1.077

1.466
.149

3.623

6.924
10.135
2.285

1.190
.,001

.049

<.10

.001

Pao 4.1=.

<.10

f

ADE, MOO

/MO III1MP

<.10

11=q1INM

<.10

01111110

1011

.05

<.005
<.001

POO MO

/ma 111

- -

Specific Facts
Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Mts.
Amusement Park

MOTOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Projector

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Serial Ordering
Banana Harvesting
Copra
Lumbering

Concepts
African Village
East. Europe/Midd. Amer.
Transportation in India
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TABLE 17

RESULTS OF ANALYSIS BY TREATMENT GROUPS FOR HIGH AND LOW VERBAL
LORGE-THORNDIKE INTELLIGENCE TEST SCORES (SIXTH GRADE)

High Verbal L-T Low Verbal

F IProb. Prob.

SCIENCE
Specific Facts

Nuclear Reactions
Cells
Contours

Serial Ordering
Plants
Filtering
Tacoma Bridge

Concepts
Steam
Dome & Volcanic Mts.
Amusement Park

MNOR SKILLS
Specific Facts
Tumbling
Slide Projector
Shot Put

Serial Ordering
Clay Beads
Bird's Nest/Cartwheel
Motion Picture Projector

Concepts
Gesture
Trampoline
Experimental Painting

SOCIAL STUDIES
Specific Facts
Egypt Irrigation
African City
Floating Market

Serial Orderin,

Banana Harvesting
Copra
Ludbering

Concepts
African Village
East. Europe/Midd. Amer.
Transportation in India

2/48
2/48
2/48

2/48
2/48
2/48

2/48
2/48
2/48

2/47
2/47
2/47

2/47
2/47
2/47

2/47
2/47
2/47

2/45
2/45
2/45

2/45
2/45
2/45

2/45
2/45
2/45

.379

.016

1.130

19.131
10.883
2.541

3.346
.691
.312

5.131
1.120
2.720

.630
3.218

4.695

4.88o
.297

.986

3.399
.957

2.635

19.755
2.358
2.567

3.506
1.601
.262

111

<.001
<.001
<.10

<.05
IMO

<.025
WOO

<.10

<.05
<.025

<.025
am Mil

<.05

<.10

<001
OMB OM.

<.10

<.05
OMB

ONO ANN.

2/59
2/59
2/59

2/59
2/59
2/59

2/59
2/59
2/59

2/61
2/61
2/61

2/61
2/61
2/61

2/61
2/61
2/61

2/56
2/56
2/56

2/56
2/56
2/56

2/56
2/56
2/56

.268
1.523
.749

1.606
13.226
2.210

5.515
1.777
1.209

.853
1.618
2.240

1.284
7.138
1.475

1.159
.264

1.026

10.118
3.300
8.231

3.191
.092

.963

5.052
1.925
.771

ONO la&

<.001

<.01
II. ...a.

il Ow&

ONO O.=

.1.
mmb

gm.

<.005
IWO

1011411NO

<.001
<.05
<.001

<.10

ONO 410

<.025

=MI ONO
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TABLE 18

TOTAL PERFORMANCE TEST MEAN SCORES FOR HIGH AND LGW
MENTAL ABILITY GROUPS (FIFTH GRADE)

High Verbal SCAT Low Verbal SCAT

MP Seq. Still MP Seq Still

SCIENCE
Specific Facts
Nuclear Reactions 3.53 2.93 3.33 1.75 1.63 2.57
Cells 4.00 3.67 3.13 3.63 3.86 2.75
Contours 4.42 3.47 2.29 3.86 3.75 2.50

Serial Ordering
Plants 5.33 2.07 2.08 6.08 1.50 1.86
Filtering 10.00 8.08 6.33 8.88 7.14 6.50
Tacoma Bridge 6.17 5.00 5.57 5.00 3.08 3.75

Motor Skills

2.73 2.07 1.92 2.83 2.00 1.71Steam
Dome & Volcanic Mts. 2.57 2.92 3.40 2.88 2.14 2.67
Amusement Park 1.83 2.47 1.86 2.57 2.25 2.63

MOTOR SKILLS
Specific Facts
Tumbling 14.94 13.33 13.86 13.00 12.25 11.86
Slide Projector 6.13 4.86 6.24 5.25 4.36 5.5o
Shot Put 3.14 2.82 2.27 2.14 2.75 1.94

Serial Ordering

6.88 5.53 5.43 5.42 4.25 4.86Clay Beads
Bird's Nest/Cartwheel 6.60 4.07 4.94 4.00 4.07 3.92
Mbtion Picture Proj. 4.21 4.00 3.27 4.29 3.08 2.88

Concepts
Gesture 5.29 5.00 4.64 4.33 4.06 3.50
Trampoline 6.93 6.64 6.71 6.38 6.57 6.67
Experimental Painting 2.14 1.88 1.93 2.14 1.58 2.19

SOCIAL STUDIES
Specific Facts
Egypt Irrigation 6.29 3.87 4.50 5.00 4.31 4.24
African City 8.00 7.21 7.14 7.62 7.88 7.75
Floating Market 8.36 7.43 7.33 8,65 7.50 6.69

Serial Ordering
Banana Harvesting 7.00 3.27 2.40 6.25 3.62 3.82
Copra 4.6o 4.07 4.00 6.08 3.29 3.92
Lumbering 7.71 6.14 5.73 6.82 5.00 6.15

Concepts
African Village 9.33 7.80 8.36 7.08 6.85 6.00
East. Europe/Midd. Amer. 3.73 5.43 5.29 4.39 4.35 4.33
Transportation in India 6.79 7.10 7.20 6.o6 6.17 6:00



TABLE 19

TOTAL PERFORMANCE TEST MEAN SCORES FOR HIGH AND LOW
MENTAL ABILITY GROUPS (SIXTH GRADE)

High Verbal
Lorge-Thorndike

MP Seq
SCIENCE

Specific Facts
Nuclear Rew-tions 4.00 3.61
Cells 4.33 4.35
Contours 4.24 4.06

Serial Ordering
Plants 7.13 3.44
Filtering 11.67 7.88
Tacoma Bridge 5.65 4.25

Motor Skills

3.75 2.89Steam
Dome &Volcanic Mts. 3.61 3.29
Amusement Park 2.41 2.63

MOTOR SKILLS
Specific Facts
Tuxnling 15.47 13.13
Slide Projector 5.47 5.19
Shot Put 3.38 3.00

Serial Ordering
Clay Beads 5.95 5.33
Bird's Nest/C1rtwheel 6.13 3.50
Motion Picture Proj. 5.69 4.84

Concezt_s_

6.05 4.13Gesture
Trampoline 7.00 7.25
Experimental Painting 1.88 2.42

SOCIAL STUDIES
Specific Facts
Egypt Irrigation 6.13 5.00
African City 7.83 7.60
Floating Market 9.27 7.80

Serial OrderisE
Banana Harvesting 7.47 4.56
Copra 5.72 5.13
Lumbering 8.07 6.93

Concepts
African Village 9.40 8.11
Eact. Europe/Midd. Amer. 8.61 10.93
T. -.1.,portation in India 7.27 7.07
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Still

rLow Verbal
Lorge-Thorndike

Still

4.12

4.25

4.89

2.86
3.71
3.30

2.82 3.48
7.94 10.43
4.89 5.40

2.77 2.62
3.19 3.10
2.56 2.10

14.06 12.77
5.95 5.41
2.53 2.90

6.00

5.11
3.67

4 38
7.42
2.13

4.93
8.27
7.72

3.27
4.6o
6.39

8.00
8.87
7.44

5.77
5.55
4.45

4.46
6.18
2.20

5.914.

7.75
9.10

6.17
4.85
6.91

8.72
8.14.0

6.86

Seq

2.67 2.50
2.80 3.14
3.48 3.91

2.91
7.80
5.48

1.81
2.45
1.71

12.05

4.90
2.18

5.14
3.00

3.73

4.64
6.55
1.73

4.95

7.29

7.33

4.75
4.62
7.17

7.50
6.52

7.06

2.10
6.05
4.14

1.45

2.52
2.19

13.05

5.96
2.46

4.80
5.23
3.46

3.90
6.46
1.77

3.81
8.39
7.20

4.38
4.72
6.05

6.95
5.89
6.4o



APPENDIX D

TABLE 20

MEAN SCORES ON INDIVIDUAL TEST ITEMS SHOWING SIGNIFICANT
DIFFERENCES ON ANALYSIS OF VARIANCE*

Presen-
tation
Mode

Fifth Grade

F

SCIENCE
Specific Facts
Nuclear Reactions

Cells

#le

#1

Contours

#1

#3

#4

#5a

#5d

MP** .26 2/66

Seq .23

St .35

MP .68 2/66

Seq .45

St .33

MP 4o 2/66
Seq .70

St .46

MP .50 2/66

Seq .19

St .46

MP .65 2/66

Seq .26

St .25

MP .80 2/66

Seq .89

St .68

MP .45 2/66

Seq .22

St 14

.411

3.137

2.649

3.210

5.686

1.613

2.965

Sixth Grade

Prob. df Prob.

.35

.26

.61

2/109 5.569 <.005

<.10 .64 2/109 1.574 <.25
.47

.46

<.10 .58 2/109 .299

.65

.67

<.05 .44 2/109 1-753 <.25

.35

.56

<.01 .19 2/109 3.750 <.05

.49

.41

<.25 .81 2/109 2.758 <.10
.87

.97

<.10 .25 2/109 .093

.22

.26

*Where a significant
either grade, means are sho

**MP = Motion Picture
Still Treatment.

difference at less than .10 level exists in

wn for both grades.

treatment; Seq = Sequenced treatment; St
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TABLE 20--Continued

Presen-
tation
Mode

Fifth Grade Sixth Grade

Prob. df Prob.

Serial Ordering

Plants

#la

#1b

#1c

#1d

#le

#2a

#2b

#2c

#2d

Filtering

#la

#1b

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq.

St

.67

.23

.25

.96
.27
.30

.67

.32
. 4o

.7o

.5o
.35
.70

.23

.25

.37

.05

.05

.48

.09
.15

.67

.14
.15

.44

.o9
.o5

.55

.15

.19

.41

.25

.15

2/66

2/66

2/66

2/66

2/66

2/66

2/66

2/66

2/66

2/66

2/66

7.330

26.139

3.485

<.005

<.001

<.05

3.114 <.io

8.892 <.001

6.890

6.522

13.363

8.o6o

5.804

2.192

<005

<.005

<.001

<.001

<.005

<.25

.6o

.36

.17

.70

.51
.36

.62

.51

.33
.51

.39

.39
. 57
.44
.31

.46

.36

.19

.60

.28

.31

. 49
10

.31

.54
42
16

62
.28

.30

2/109

2/109

2/109

2/109

2/109

2/109

2/109

2/109

2/109

2/109

2/109

7.991

4.526

3.183

.8o5

2.595

<.001

<.025

<.05

<.10

10.058 .001

2.987

5.034

7.467

6.457

6.168

<.10

<.01

<.001

<.005

<.005
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TABLE 20--Continued

#1c

#1d.

#1e

#2b

#2c

#2d

#2e

Pf

#4c

Ta.1.3. ?Like
#2b

#4b

#4d

Presen-
tation

Fifth Grade

Mode df

MP .59 2/66 5.502
Seq .25

St .19

MP .77 2/66 8.027
Seq .6o

St .26

MP .4o 2/66 4.184
Seq .30

St .o7

MP .73 2/66 1.144
Seq .5o

St .63

MP .5o 2/66 .230
Seq .6o

St .52

MP .55 2/66 1.600
Seq .45
St .30

MP .77 2/66 1.890
Seq .7o

St .52

MP .55 2/66 1.519
Seq .55

St .33

MP .73 2/66 1.746
Seq .5o

St .48

MP .85 2/66 4.058
Seq )48

St .73

MP .5o 2/66 .751
Seq .37
St .32

MP .40 2/66 .736
Seq .56

St .41
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Sixth Grade

Prob. df Prob.

<.01 .59 2/109

.33

.14

<.00l I .87 2/109

.3o

<.025 .51 2/109

.17

.16

<.25 ,.87 2/109
.61

.62

.77 2/109

.64

.38

<.25 I .77

.47

I .46

<.25 .80 2/109

.56

.62

<.25 .74 2/109
I .5o

I .32

<.25 77 2/109
.56

.49

2/109

<.025

exams

a IMMO

.75

.78

.67

.58

.27

.31

2/109

2/109

2/109

9.903

17.664

8.508

4..184.

6.805

5.093

2.632

<.001

<.001

<.001

<.025

<.005

<.01

<.10

7.496 <.001

2.881

.697

4.780

3.295

<.10

<.025

<.05



TABLE 20--Continued

Presen-
tation
Mbde

Fifth Grade Sixth Grade

df F Prob. df Prob.

Concepts
Ste=

#1

#4

Dome & VOI. Mts.

/12

#3

#5

Amusement Park

13/1

MOTOR SKILLS
S ecific Facts
TUMbling

#1b

MP .85

Seq .32

St .25

MP .41

Seq .27

St .25

MP .64

Seq .95

st .82

MP .64

Seq .50

St .78

MP .68

Seq .60

St .59

MP .30

Seq .50

St .59

MP .96

Seq .71

St .75

MP .96

Seq .77

st .75

MP .8-

Seq .87

St 1.00

MP .89

Seq .58

St .68

2/60

2/66

2/66

2/66

2/66

2/66

2/84

2/84

2/84

2/84

14.705 <.001

.797

3.407 <.05

2.000

.229

2.032

3.589

2.817

2.644

3.811

<.25

<.25

<.05

<.10

<.10

<.05

.87

.36

.33

.48

.31

.19

.85

.81

.68

.67

.39

.57

.82

.82

.6o

.50

.51

.72

.95

.95

.86

.71

.57

.81

.83

.92

.97

.79

.87

.75

2/109

2/109

2/109

2/109 3.053

2/109 3.194

17.056

3.730

<.001

<.05

1.725 <.25

2/109

2/112

2/112

2/112

2/112

2.369

1.337

2.540

<.10

<.05

<.10

<.10

2.258 <.25

.785
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TABLE 20--Continued

#5c

#5d

#8

Slide Pro iector

#3a

#3b

#4a

#4b

Shot Put

#1

#3

#4

#5

Presen-
tation
Mode

MP

Seq
St

NIP

Seq.

St

MP
Se q

St

MP
Seg.

St

MP
Se q

St

MP
Seq
St

MP
Seg.

St

MP
Seq
St

MP
Seq.

St.

MP
Seq
St

MP
Seq
St

NIP

Seq
St

Fifth Grade Sixth Grade

df Prob .

.71

-77
.54

.86

.87

.86

.18

.55

.43

.14-2

.25

-79

65

.36

.82

.61

.43

.61

.84

.61

89

.90

.82

.75

.46

.86

.58

.57

-79
.52

.36

21
.03

-79

-57
.68

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2 .067

.015

4.666

10 .100

7-337

1.260

4..029

1.208

5.358

2. 543

5 .14-36

1.14-72

<.25

4111110

<. 025

<.001

<. 005

ONO .1.

<.025

<. 01

< .10

<. 01

< . 25

3? 1 df

.83 2/112

.54

.64

.98 2/112

.84

.86

.36 2/312

.27

.22

.35 2/112

-39
.69

.49 2/112

.5o

.69

.81 2/11.2

.5o
41

.78 2/112

.81

-93

.92 2/112

-75

-93

.75 2/u2

.6o

-73

.67 2/112

.62

.62

.25 2/112

.21

.14

.83

.64

.6o

Prob .

2/112

4.243

2 .385

.890

5.966

2.114-3

7 .828

1.859

3.421

1.307

.112

-785

2.778

<.025

< .10

Oa. &me

<.005

< .25

<.001

<. 25

<. 05

ONO

11

< .10
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TABLE 20-Continued.

Ftesen-
tation
Mode

Fifth Grade Sixth Grade

clf Prob. df Prob.

Serial Orderiag
Clay Beads

#la

#1b

#1c

#1d

#2a

#2b

#2d

Bird's Nest/Cart.

#1d

#2a

#2b

Pc

MP .71
Seq .68

St .43

MP .79
Seq .68
St .46

MP .89

Seq .87

St .64

MP .93
Seq .87

St .68

MP .82

Seq .77
St .96

MP .64

Seq 26
St .64

MP .75
Seq .26

St .64

M? .97

Seq .68

St .89

MP .55
Seq .32

St .54

MP .61

Seq .36

St .54

MP .61
Seq .36

St .54

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2/84

2.968

3.417

3.626

3.543

2.269

6.603

9.526

5.615

1.881

2.023

2.023

<.10

<.05

<.05

<.05

.25

<.005

<.001

<.01

<.25

<.25

<.25

.69

.60

.53

.76

.65

.56

.98

.87

.78

.91

.89

.78

.95

.70

.94

.48

.51

.56

.62

.60

.58

.97

.92

.81

.57

.19

.52

.60

.19

.52

2/112

2/112

2/112

2/112

2/112

2/112

2/112

2/1111.

2/114

2/114

2/114

1.092

1.872

3.756

1.525

7.387

.239

.053

3.013

7.991

6.812

7.491

.1

<.25

<.05

<.25

<.001

- -

<.10

<.001

<.005

<.001
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TABLE 20-Continued

Presen-
tatign

Nbde

Fifth Grade

df Prob.

.01111.011{1111111111.110

Sixth Grade

df

#2d

#2e

#2f

Motion Pic. Proj.

#1c

#1d

#2b

#2c

22asELE
Gesture

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

ME'

Seq
St

MP
Seq
St

MP
Seq
St

.48 2/84

.46

.39

.42 2/84

.32

.36

.45 2/84

.36

.39

.86 2/84

.75

.55

.89 2/84

.71

.58

.54 2/84

.32

.161

.46 2/84

.21

.16

.82 2/84

.68

.46

.43 2/84

.36

.43

.5o 2/84

.55

.43

.68 2/84

.71

.54

.260

.305

.273

3.749

3.789

5.032

3.988

4.259

.219

.415

1.070

<.05

<.05

.01

<.025

<.025

.11=1.

11=1.1=1

11 vow

.51

.22

.45

.32

.o8

.36

.49

.14

.45

2/11

2/114

2/114

.83 2/114

.79

.46

.8912/114

.81

.54

.67 2/114

.48

.43

.68 2/114

.41

.43

.71 2/114

.54

.53

.64 2/112

.3o

.44

.62 2/112

.41

.41

.79 2/112

.65

.56

3.744

4.570

6.329

8.132

7.185

2.313

3.186

1.817

5.079

2.349

2.412

Prob.

<.05

<.025

<.005

<.001

<.005

<.25

<.05

<.25

G.01

<.10

<.10
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TABLE 20--Continued

Presen-
tation
Mode

Fifth Grade

df Prob.

Trampoline

#1

#2

#4

Experiment. Paint.

#3a

SOCIAL STUDIES
Specific Facts

EmdaLLEizaLlaa

ha

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St .

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

.58

75
.54

74

.68

.71

.55

.57

.46

2/84.

2/84.

2/84.

36 2/84
.14

.45

.85 2/89

.57

.74

.97 2/89

.86

.61

.91 2/89

.61

.52

.91 2/89

.32

.68

.79 2/89

.46

.58

.88 2/89

.86

.84

Sixth Grade

df

1.530 <.25

. 114.0

.350

3-483

3.060

7.972

7.035

14.999

3.682

.103

<.05

< .

.001

<.005

<.001

<.05

.41

.67

.67

.54

.81

.64

.84

.67

.52

.33

.41

.38

.94

.66

.75

.94

.95

.47

.82

.79

.58

.97

.53

.64

.94

.74

.78

.91

.92

.72

2/112

2/112

2/112

3.654

2.982

4.623

Prob.

2/112 .209

2/104- 4.344

<.05

<.10

<.025

ONO

<.025

2/104 21.665 <.00l

2/104 3.034 <.10

2/104 10.209

2/104 2.663

2/104 3.660

<.001

<.10

<.05
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TABLE 20 --Continued

Presen
tation
Mode

Fifth Grade Sixth Grade

df Prob. df F Prob.

African City

1-2b

#2c

#3a

#3c

#3d

Floating Market

#la

#1b

#1c

#3b

#4a

#4b

MP .64

Seq .39

St .67

MP .96

Seq .84

St .67

MP 1.00
Seq .94

St .82

MP .71

Seq .8
St .70

MP .14

Seq .42

St .49

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

N2
Seq
St

2/89

2/89

2/89

2/89

2/89

.81 2/89

.46

.42 2/89

.21

.21

.00 2/89

.85

.96

.90 2/89

.85

.86

.68 2/89

.46

.43

.94 2/89

.82

.71

3.144

4.872

3.441

.982

4.500

<.05

<.025

<.05

JENS

<.025

4.753 <.025

2.189

3.436

2.333

2.575

<.25

<.05

<.25

<.10

.8(

.47

.73

.92

.86

.88

.92

.83

.94

.53

.69

.85

.32

.33

.79

2/104

2/104

2/104

2/104

2/104

. 86 2/104

. 52

.61

.67 2/104

.24

.21

.97 2/104

.91

.97

.94 2/104

.82

.71

.86 2/104

.52

.68

.97 2/104

.70

.66

7.757

.346

1.225

4.484

11.752

5.436

11.919

1.037

3.602

5.170

6.691

<.001

IIMOOMP

WOO /MO

<.025

<.001

<.01

<.001

<.05

<.01

<.005
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TABLE 20--Continued

Presen-
tation
Mode

Fifth Grade Sixth Grade

df' F Prob. X df Prob.

Serial Ordering

11a

#1b

#1c

#2a

#2b

Pc

#2d

#2e

#2f

Com.
#1b

#2a

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP

Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

.52

.04

.16

.67

.04

.23

.67

.36

.26

.76

.43

.48

.79

.32

.39

.79

.50

.55

.76

.5o

.55

.91

.64
74

.88

.61

.48

2/89

2/89

2/89

2/89

2/89

2/89

2.89

2/89

2/89

MP .71 2/89
Seq .45

st .46

MP .77 2/89
Seq .39

st .64

12.784 <.001

21.088..001

6.577 <.005

4.198 <.025

9.408 <:.001

3.289 <:.05

2.521 <.10

3.288 <.05

6.497 <.005

2.741 <.10

5.452 <.01
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.67 2/104

.21

.17

.70 2/104

.18

.33

.76 2/104

.29

.82 2/104

.74

.33

.76 2/104
74
.36

.61 2/104

.50

.56

.61 2/104

.48

.44

.94 2/104

.86

.67

.98 2/104

.68

.61

.58

.58

.61

.82

.64

.67

2/104

2/104

14.607

12.154

9.054

12.230

8.506

.395

1.003

4.633

4.393

.029

<.001

<.001

<.001

<.001

<.001

411

<.025

C.025

1.630 <.25



TABLE 20 - -Continued

#2b

Lumbering

#2a

#2c

#2d.

#50

#3d

Concepts
African Villaae

#1.

#313

#4

#5e

East.Eur/Mid.Ainer

#3e

Presen-
tation
Mode

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

MP
Seq
St

Isep

Seq
St

MP
Seq
St

MP
Seq
St

Fifth Grade Sixth Grade

df Prob. df Prob.

.96

.74

.79

.84

.58

.61

.94

.67

.68

.94

.76

.82

.63

.49

.46

.36

.33

.36

.64

.46

.36

.70

.75

.88

.25

.16

.70

.75

.77

.21

.42

.39

2/89

2/89

2/89

2/89

2/89

2/89

2/89

2/89

2/89

2/89

2/89

2.876

3.;r0

<.10

<.10

4.149 <.025

1.906

1.711

.023

<.25

<.25

2.611-9 .10

.126

33.549

.252

1.609

.001

<.25

1.00
.86

.97

.78

.55

.53

.78

.70

.53

.94

.79

.95

.64

.49

.37

.42

.39

.18

.58

.37

.61

.88

.66

.72

.97

.42

.11

.88

.79

.61

.68

.58

.39

2/10)4.

2/104

2/10)4.

2/10)4.

2/10)4.

2/10)4.

2/10)4.

2/104

2/104.

3.828

3.075

2.8O4

3.190

2.780

2.821

<.025

<.05

<.10

<.05

<.3.0

<.10

2.595 <.10

2.418

48.803

3.665

3.173

<.10

<.001

<.05

<.05
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TABLE 20--Continued

Presen-
tation
Mode

Fifth Grade Sixth Grade_

F Prob.3E df F Prob. 3E df

Transp. in India

MP .55 2/89 .876 - .67 2/104 2.752 <AD+1 .
Seq. .70 .79
St .68 .53

#2 MP .68 2/89 .235 .58 2/104 3.343 <:.05--
Seq .61 .76

St .68 .84

#7 MP 1.00 2/89 2.169 <:.25 1.00 2/104 2.438 .10
Seq .97 .88

St .89 .95


